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ABSTRACT 

Context. Knowledge of the evolution of circumstellar accretion disks is pivotal to our understanding of star and planet formation; and 
yet despite intensive theoretical and observational studies, the disk dissipation process is not well understood. Infrared observations 
of large numbers of young stars, as performed by the Spitzer Space Telescope, may advance our knowledge of this inherently complex 
process. While infrared data reveal the evolutionary status of the disk, they hold little information on the properties of the central star 
and the accretion characteristics. 

Aims. Existing 2MASS and Spitzer archive data of the Lynds 1630N and 1641 clouds in the Orion GMC provide disk properties of 
a large number of young stars. We wish to complement these data with optical data that provide the physical stellar parameters and 
accretion characteristics. 

Methods. We performed a large optical spectroscopic and photometric survey of the aforementioned clouds. Spectral types, as well 
as accretion and outflow characteristics, are derived from our VLT/VIMOS spectra. Optical SDSS and CAHA/LAICA imaging was 
combined with 2MASS, Spitzer IRAC, and MIPS imaging to obtain spectral energy distributions from 0.4 to 24 pm. Reddened model 
atmospheres were fitted to the optical/NIR photometric data, keeping T e g fixed at the spectroscopic value. Mass and age estimates of 
individual objects were made through placement in the HR diagram and comparison to several sets of pre-main sequence evolutionary 
tracks. 

Results. We provide a catalog of 132 confirmed young stars in L1630N and 267 such objects in L1641. We identify 28 transition disk 
systems, 20 of which were previously unknown, as well as 42 new transition disk candidates for which we have broad-band photometry 
but no optical spectroscopy. We give mass and age estimates for the individual stars, as well as equivalent widths of optical emission 
lines, the extinction, and measures of the evolutionary state of the circumstellar dusty disk. We estimate mass accretion rates M acc 
from the equivalent widths of the Ha, H/3, and HeI5876A emission lines, and find a dependence of M acc ocM", with a ~3.1 in the 
subsolar mass range that we probe. An investigation of a large literature sample of mass accretion rate estimates yields a similar slope 
of a ~2.8 in the subsolar regime, but a shallower slope of a ~2.0 if the whole mass range of 0.04M o <M,<5M o is included. The 
fraction of stars with transition disks that show significant accretion activity is relatively low compared to stars with still optically thick 
disks (26±11% vs. 57±6%, respectively). However, those transition disks that do show significant accretion have the same median 
accretion rate as normal optically thick disks of 3-4x 10~ 9 M Q yr . Analyzing the age distribution of various populations, we find 
that the ages of the CTTSs and the WTTSs with disks are statistically indistinguishable, the WTTSs without disks are significantly 
older than the CTTSs, and the ages of the transition disks and the WTTSs without disks are statistically indistinguishable. These 
results argue against disk-binary interaction or gravitational instability as mechanisms causing a transition disk appearance. Our 
observations indicate that disk lifetimes in the clustered population are shorter than in the distributed population. In addition to the 
spectroscopic sample analyzed in this paper, we provide a photometric catalog of sources detected in the optical and infrared, but 
without spectroscopic observations. As judged by their infrared colors, many of these are YSO candidates. In our survey we identify 2 
new aggregates in L1641. We find 4 apparently subluminous objects with extremely high equivalent widths of Ha and other emission 
lines, and 1 previously unknown FU Orionis object. We find that the low-density molecular cloud emission that surrounds the star- 
forming cores has significant substructure on scales of <0.2pc in LI 641 but not in LI 630. We propose refined Ha equivalent width 
criteria to distinguish WTTSs from CTTSs in which the boundary EW is lowered significantly for late M spectral types.** 

Key words, survey - stars: pre-main sequence - planetary systems: protoplanetary disks - accretion, accretion disks 



* Based on observations performed at ESO's La Silla-Paranal obser- 
vatory under programme 078.C-0696, and on observations collected at 
the German-Spanish Astronomical Center, Calar Alto, jointly operated 
by the Max-Planck-Institut fur Astronomie Heidelberg and the Instituto 
de Astrofsica de Andaluca (CSIC) 

** Tables 7, 8, and 11-14 are only available in electronic form at the 
CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via 
http://cdsweb.u-strasbg.fr/cgi-bin/qcat ?J/A+ A/ 



1. Introduction 

Circumstellar disks play a key role in the formation of new 
stars and planetary systems, and form as a result of angular mo- 
mentum conservation d uring the protostellar core collapse dShul 
1 1 9771 ; lHartmannl2005a|) . Through the disks, a significant fraction 
of the stellar mass is accreted, while the excess angular momen- 
tum is transported outward. 

After the main accretion phase has ended, gas-rich circum- 
stellar disks can survive at low accretion rates until they are 
eroded by stellar winds, photo-evaporation, or interaction with 
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giant gas planets or stellar companions dArtvmowicz & Lubowl 



1994tlciarke et al.l200U I Alexander et al .l2006tlRice et al.l2003t 
Ouill en et al.ll2004t lHillenbrandll2008l) . It is during this phase 
that planets are believed to form inside the disks. A direct obser- 
vational link betwee n planet formation an d disk evolution was 
recently proposed bv lSetiawan et alj (|2008), who found evidence 
for a massive planet in close orbit around TW Hya, whose disk 
is currently being dissipated and is thought to be in a transition 
state between a gas-rich disk typical of classical T-Tauri stars and 
a gas-poor debris disk . This finding was, however, questioned by 
Huela mo et alj d2008l) . who instead attribute the observed radial 
velocities to a large stellar spot that rotationally modulates the 
signal. However, the brightness variations that are inherent to the 
spot model were not detected in 2008 by iRucinski et al.l ( 2008b 
while the radial velocity variations first seen by Setiawan et al. 
(2008) remain present (Set iawan et al. in prep), s eriously chal- 
lenging the spot model of iHuelamo et al.l d2008l) . At any rate, 
knowledge of dis k evolution is c learly pivotal to understanding 
planet formation dHenning|2008l) . 

The disk dissipation process has been constrained observa- 
tionally by investigating the fraction of young stars that have 
strong excess emission from disk material at near-infrared wave- 
lengths, in clusters exhibiting a range of ages. Near-infrared 
imaging surveys have suggested that the inner disk frequency 
is >50% at ages of 1-2 Myr, and dramatically decreases to 
~10% at ages of 5-10 Myr, indicating that the lifetime of 
inner disks is a few M yr dStrom et al.l Il989t lHaisch etaLl 
120011: iHillenbrandl 120021) . Observations at longer mid-infrared 
to millimeter wavelengths, tracing cooler dust at larger radii 
within the disks, have suggested that the outer parts of the 
disks survive somewhat longer than the regions close to the 



centra l star (lOsterloh & Beckwifhl 119951; iMever & Beckwit 



Lth 
)5; 



2000; Mama iek et all l2004t lAndrews & WiUiamsl 120051 
Carpenter et al.ll2005l) 

The rate at which disk material accretes onto the central 
star can be estimated from the infrared excess, veiling in optical 
spectra, and emission lines that are th ought to be due to magneto- 
spheric accretion (Hillenbrand et al. 1992; Hartigan et al. 1995; 
Gull bring et al.lll998l;lMuzerolle et al.fl998bl;ICalvet et alj2000l 
Muzerolle et al.l EOOll) . The accretion rate has been found to 



scale approximately with the square of the stella r mass from the 
brown dwa r f to th e HAeBe star regim e (Muzerolle et al. 2003; 
Natta et all 120061; ICalyet et all 120041: iMuzerolle etaiT T2005: 
Herczeg & Hillenbrand 2008). Additionally, a clear trend of de- 
creasing accretio n rate with increas ing ag e has been identified 
dHartmann et all 1 19981; ICalvet et al.ll2000T ISicilia-Aguilar et al l 
12004 lHartmam1l2005bl) . 

With the advent of the Spitzer Space Telescope our abil- 
ity to study disk evolution has dramatically increased, both 
by largely increasing of the number of stars and clusters 
studied, as well as extending the wavelength range at which 
large samples of objects can be accurately measured fur- 
ther into the infrared. Many young stars in clusters with 
ages from 1 Myr to tens of Myrs have been studied (e.g . 
Gutermuth et al. 20041 lYoung et aljl2004l:lHartmann et al.ll2005t 
Megeath etaLl l2005bT: lLada et all |2006t [Sicilia-Aguilar et all 
2006 aLl2008HHernandez et al.l2006l;lDahm & Hillenbrandl2007l: 
Hernandez et all l2007bt iFlahertv & Muzerolle! 120081) . The in- 
ner disk fraction changes from >54+15% in the core of 
the 1-Myr-old cluster NGC 7129 dGutermuth et alj |2004|) . to 
-44+7% in the cluster IC 348 with an age of 2-3 Myr 
dLadaetalJ 120061) ~33.9± 3.1% in the 3-Myr-old cluster 
cr Orionis dHernandez et alj l2007bl). -20% in the 5-Myr-old 
cluster NGC 2362 dDahm & Hillenbrand! 12007), to 4% in the 



cluster NGC 7160 with an age of -10 Myr (Sici lia-Aguilar et all 
2006a). Generally, the disk fraction decreases with increas- 
ing cluster age, confirming previous results on the dissipation 
timescale based mainly on ground-based near-infrared data. 

Some studies show that the disk fraction pe aks for stars in 
the T Tauri mass range dHernandez et a l. 2007b), especially for 
those of K6-M2 types with masses around one solar mass, sug- 
gestin g that planet form a tion is favored around so lar-mass young 
stars dLada et ail l2006t iHernandez et al.l |2007a). Research on 
weak-line T Tauri stars (WTTS) with ages of 1-2 Myr shows 
that up to 50% of WTTSs no longer possess inner disks, indi- 
cating that some young stars can dissipate their disks at very 
early ages dCieza et alj |2007). Observations at mid-infrared or 
longer wavelengths identify many stars with prominent excesses 
at these wavelengths, in some cases also in objects showing 
no near-infrared exces s, whose inner disk regions appear to al- 
ready have dissipated (Muzerolle et al. 2004; Young et al. 2004; 
iD'Alessio et alJl2005l;ICalvet et al.ll2005l;lGautier et alj|2008l) . 

In this paper, we combine optical spectroscopy with optical, 
near-, and mid-infrared photometry to characterize the stellar- 
and disk properties of a large set of young stars located in the 
Lynds 1630 and Lynds 1641 clouds, located in the Orion molec- 
ular cloud complex. The distance to t his complex is estimated 
to be between 40 and 500 pc (e.g. lAnthonv-Twarog 1982; 
iHirota et~aT]|2007l) . and the region probably has a "depth" of at 
least several tens of parcecs. Throughout this work we will as- 
sume a distance of 450 pc for both the L1630 and L1641 clouds. 
LI 630 lies in the northern part of the Orion complex (Orion B), 
and L1641 is located in the southern part (Orion A). Toward 
LI 630, near-infrared surveys show that most young stars are 
found in four clusters (NGC 2023, NGC 2024, NG C 2068, and 
NGC 2071) rather th an being uniformly distributed ( Lad a et all 
ll99lHLiet ai]|l997l) . In NGC 2068/2071, which are located in 
the northern part of LI 630 and named L1630N hereafter, a pre- 
vious study shows that 53 out of the 67 identified members have 
infrared excesses , and all stars with infrared e xcess also display 
active accretion (Flaherty & Muzerolle 2008). Here, we extend 
the number of identified and characterized young stars in this re- 
gion. In contrast to the L1630 region, the L1641 cloud harbors 
a large population of young stars existing in relative isolation, 
in addition to a population of stars in a n umber of clusters or 
aggregates dStrom et al.ll 1 993h I Allenll 1 S?95b . Thus, a comparative 
study of disks around young stars in L1630 and L1641 offers the 
opportunity to study the effect of a clustered or isolated environ- 
ment on the disk evolution. 

We arrange the paper as follows: in §2 we describe the obser- 
vations and data reduction, in §3 we delineate our data analysis, 
we present our result in §4, followed by a discussion in §5. 



2. Observations and data reduction 

The data employed in this work consist of photometry in the 
0.4 to 24 fim range, and optical spectroscopy from ~4000 to 
~9000A. The optical photometry of The south-east half of 
L1641 is new, and the rest of the photometry are publicly avail- 
able archive data. We performed optical spectroscopy with the 
multi-object spectrograph VIMOS at the ESO-VLT. 

2. 1 . Optical photometry 

Optical photometry was taken from the Sloan Digital Sky Survey 
(SDSS. lYork et al.l2000l) in the u'g'r'i'z' bands centered on 0.35, 
0.48, 0.62, 0.76 and 0.91 fim, respectively. The L1630N cloud 
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Pointing center 


Observation date 


Airmass 


Exposure times 




Fields 


(J2000) 


(UT) 




(g'/r'/i'/z') 


(second) 


Calibartion fields 


L1641-1 


05 39 17.29 


-07 12 41.7 


2007-12-15 21:52:15- 


-22:37:36 


1.6/1.6/1.6/1.7 


1,45,300 


SA98 


L1641-2 


05 40 18.76 


-07 28 03.5 


2007-12-15 22:40:01- 


-23:24:01 


1.4/1.5/1.5/1.5 


1, 45, 300 


SA98 


L1641-3 


05 41 20.10 


-07 43 26.3 


2007-12-15 23:27:25- 


-00:12:01 


1.4/1.4/1.4/1.4 


1, 45, 300 


SA98 


L1641-4 


05 42 21.46 


-07 58 48.9 


2007-12-16 00:13:57- 


-00:57:30 


1.4/1.4/1.4/1.4 


1, 45, 300 


SA98 


L1641-5 


05 43 22.91 


-08 14 10.5 


2007-12-16 00:59:17- 


-01:43:11 


1.5/1.5/1.5/1.5 


1, 45, 300 


SA98 


L1641-6 


05 44 24.25 


-08 29 33.3 


2007-12-16 01:45:51- 


-02:29:56 


1.7/1.7/1.6/1.6 


1, 45, 300 


SA98 


L1641-7 


05 40 18.20 


-07 43 35.7 


2008-03-11 20:07:04- 


-20:54:23 


1.6/1.7/1.7/1.8 


1,45, 300 


SA98 


L1641-8 


05 41 19.55 


-07 58 58.6 


2008-03-11 20:58:16- 


-21:41:39 


2.0/2.0/2.2/1.8 


1, 45, 300 


SA98 


L1641-9 


05 42 20.89 


-08 14 20.5 


2008-03-12 20:19:18- 


-20:34:37 


1.6/1.6/1.6/1.7 


1, 45, 300 


SA95,SA98 


L1641-10 


05 43 22.35 


-08 29 43.5 


2008-03-12 20:47:01- 


-21:26:38 


1.8/1.9/2.0/2.1 


1, 45, 300 


SA95,SA98 



Table 2. Observing log for the VIMOS optical spectroscopy. 







Pointin 


g center 


Data/time of observations 


Integration time 




Fields 






(J2000) 




(UT) 


(second) 


Airmass 


LI 630-1 BLUE 


05 


46 


57.08 


+00 


23 34.4 


2007-02-1 1 01 : 14: 15/01 :40:37/02:07: 10 


3x1526 


1.1/1.1/1.1 


RED 


05 


46 


57.08 


+00 


23 34.2 


2007-02-09 02:13:46/02:40:08/03:06:40 


3x1526 


1.1/1.2/1.3 


LI 630-2 BLUE 


05 


46 


11.01 


+00 


08 33.3 


2007-02-19 01:07:22/01:33:44/02:00:16 


3x1526 


1.1/1.1/1.2 


RED 


05 


46 


11.00 


+00 


08 33.0 


2007-02-18 01:19:07/01:45:29/02:12:00 


3x1526 


1.1/1.2/1.2 


L1630-3 BLUE 


05 


46 


04.81 


-00 


06 54.8 


2007-02-20 00:54:26/01:20:48/01:47:19 


3x1526 


1.1/1.1/1.2 


RED 


05 


46 


04.80 


-00 


06 54.8 


2007-02-21 00:52:21/01:18:42/01:45:13 


3x1526 


1.1/1.1/1.2 


L1641-1 BLUE 


05 


35 


50.41 


-06 


20 43.3 


2007-01-28 01:35:00/02:01:22/02:27:54 


3x1526 


1.0/1.1/1.1 


RED 


05 


35 


50.41 


-06 


20 43.3 


2007-01-28 03:08:50/03:35:12/04:01:46 


3x1526 


1.1/1.2/1.2 


LI 64 1-2 BLUE 


05 


36 


19.38 


-06 


46 15.1 


2006-12-22 04:53:29/05:16:31/05:39:44 


3x1326 


1.1/1.1/1.1 


RED 


05 


36 


19.38 


-06 


46 15.2 


2006-12-21 04:33:45/04:56:47/05:20:01 


3x1327 


1.1/1.1/1.1 


LI 64 1-3 BLUE 


05 


38 


25.92 


-06 


59 43.2 


2007-02-17 00:58:59/01:25:21/01:51:51 


3x1526 


1.1/1.1/1.1 


RED 


05 


38 


25.92 


-06 


59 43.2 


2007-02-15 01:11:09/01:37:31/02:04:01 


3x1526 


1.1/1.1/1.1 


LI 64 1-4 BLUE 


05 


42 


01.92 


-08 


04 49.0 


2007-02-22 01:30:08/01:56:30/02:23:01 


3x1526 


1.1/1.1/1.2 


RED 


05 


42 


01.94 


-08 


04 49.4 


2007-03-12 00:56:23/01:22:45/01:49:16 


3x1526 


1.2/1.2/1.3 


L1641-5 BLUE 


05 


40 


51.60 


-07 


51 01.4 


2007-01-25 01:54:00/02:20:21/02:46:55 


3x1526 


1.0/1.0/1.1 


RED 


05 


40 


51.60 


-07 


51 02.0 


2007-01-27 01:16:57/01:43:19/02:09:49 


3x1526 


1.1/1.0/1.0 



was covered entirely and scanned multiple times (~3.3 times on 
average), resulting in average 10<r limiting magnitudes of 21.9, 
23.0, 22.4, 21.8, and 20.2, respectively. The L1630N data are 
publicly availa ble in the SPSS "Low Galactic Latitude Fields" 
data release (Fink beiner et alj [20041) . Only about half of the 
L1641 cloud was covered by SDSS and the covered parts were 
scanned an average of ~1.3 times, with resulting 10cr limiting 
magnitudes ofabout 20.5, 21.7, 21.4, 21.1 and 19.7, respectively. 
The south-east half of the L1641 cloud has not been observed by 
SDSS. 

We complemented the SDSS photometry of L1641 with 
CCD imaging in the SDSS g'r'i'z' bands performed at the Calar 
Alto 3.5m telescope, using the Large Area Imager for Calar Alto 
(LAICA). LAICA is a wide field optical imager employing four 
4kx4k CCDs. Part of the south-east half of L1641 was observed 
on December 15, 2007. Conditions were photometric, but the 
seeing was poor (2-3"), somewhat limiting the sensitivity for 
faint point sources (~19.6, 19.6, 19.9, and 18.9 mag at g'r'i'z' 
band, respectively). In order to increase the dynamic range, three 
exposures were taken at each position and in each filter, with in- 
tegration times of 1/45/300 seconds (see table[TJ. Standard data 
reduction for optical CCD imaging consisted of bias subtraction, 
flat-fielding using sky flats, and removal of fringing due to night 
sky airglow in the i' and z' bands. 

The astrometric solution was determined for each individual 
CCD frame by correlating stellar positions with the USNO A-2 
catalog, typically using a few dozen stars but never fewer than 
5. The resulting positional uncertainties of detected stars are 
less than 075 over the whole field, sufficient for unambiguous 



cross-identification with sources detected in the infrared data. 
Photometric calibration was performed by observing Landolt 
standard field SA98, and SA95. These fields have been observed 
by SDSS. We used the SDSS photometry of all the isolated stars 
to calibrate our LAICA observation. The photometry for each 
star was chosen from the longest unsaturated exposure. In total, 
almost the entire L1630N and L1641 Spitzer fields are covered 
by our optical imaging. 

2.2. infrared photometry 

Near-infrared photometry in the J, H, and Ks b ands was taken 
from the Two-Micron All Sky Survey (2MASS, ISkrutskie et alj 
2006), with lOcr limiting magnitudes of 16.2, 15.3, and 14.6 
magnitudes, respectively. The L1630N and L1641 cl ouds were 
image d using the Spitzer Space T elescope IRAC dFazio et al.l 
12004 and MIPS dRieke et alj2004l) cameras. 

2.2.1. IRAC photometry 

IRAC images at 3.6, 4.5, 5.8, and 8.0 yum were made in High- 
Dynamic Range mode with integration times of 0.4 and 10.4 sec- 
onds (Spitzer program ID 43). Four mosaics were made of each 
cloud, with a fair amount of overlap between the individual ex- 
posures in each mosaic. The IRAC d ata of the LI 630 and_L1641 
clouds were published previously by Megeat het al.l (l2005al) . 

The Spitzer archive provides pipeline reduced (version 
S 14.0.0) image mosaics as well as the corresponding pixel to 
pixel flux uncertainty maps. For each field the individual mosaics 



4 



M. Fang et al.: Star and protoplanetary disk properties in Orion's suburbs 



were combined into a final image by making a weighted average 
(after cosmic ray rejection by a sigma-clipping procedure, and 
using the uncertainty maps as weights). Separate images were 
created from the 0.4 and 10.4 second exposures. 

A custom made IDL program was used to search for point 
sources in the IRAC images. At its heart is the find . pro proce- 
dure from the astrolib library. However, rather than searching 
for point sources in the images themselves, we let find search 
in an image minus a smoothed version of that image, thus effec- 
tively removing the sometimes bright and inhomogenous nebu- 
lar background. Moreover, we used a variable detection thresh- 
old that is low in "clean" regions, but higher in regions with a 
high background. After determining proper extraction parame- 
ters and extensive testing of the procedure, checking the results 
by eye, we found that our procedure is very robust and effec- 
tively finds all but the very faintest sources in the whole image, 
without yielding false detections in regions with high and vari- 
able background. 

The source finder was run in each of the 4 IRAC bands, on 
the short and long exposures separately. Source detections in the 
various bands were correlated by spatial coincidence within 1 
pixel (1'.'2). Only sources that were seen in both the 3.6 and 4.5 
micron bands were kept in the analysis (source counts amount 
to -25000 and -40000 in the L1630N and LI 641 fields, respec- 
tively). 

PSF photometry was performed on the detected sources. 
For each band, the point spread function was determined from 
bright, isolated, non-saturated s tars. The psf-fitting program is 
based on the StarFinder code (Diolai ti et al. 2000). The psf- 
fitting extraction box is 15.6"xl5.6"for each IRAC band. The 
zero-point magnitudes are 17.30, 16.82, 16.33, and 15.69 in the 
3.6, 4.5, 5.8, and 8.0 fim bands, respectively. We compared the 
photometry at short and long exposures to determine the satu- 
ration level for the longer exposures. If the stars are not satu- 
rated on the long-exposure images, we select their photometry 
from these long-exposure image s. Otherwise, we select them 
from the short-exposure images. Flaherty & Muzerolle! (2008) 
present photometry of 69 stars in L1630N. A comparison be- 
tween their photometric magnitudes and ours shows rms differ- 
ences of -0.06-0. 1 mag for the four IRAC bands. Adopting these 
values as typical uncertainties in our photometry, we conclude 
that the photometric accuracy of the pipeline processed data as 
we have used them, without any custom post-processing, is per- 
fectly adequate for our purpose^]. 



2.2.2. MIPS photometry 

The L1630N and L1641 clouds were mapped with the MIPS 
instrument (Spitzer program ID 47). The effective integration 
time was 80, 40, and 8 seconds at 24, 70, and 160/vm, respec- 
tively. Following Flaherty & Muz erollel d2008l) . who previously 
presented the L1630N data, we included only the 24 /mi data 
due to lack of detected Class II sources at the longer wave- 
lengthfl The same searching and psf-fitting programs as used 
for the IRAC data were used on the 24 yum image, with a psf- 
fitting extraction box of 56.35"x56.35"and a zero-point magni- 
tude of 11.76. 



: L1 630N 



1 The [5.8] magnitude for YSO #105 in L1630N, as well as the [8.0] 
magnitudes for the YSOs #24, 54, 76, 84,105, 1 1 6, 125, 128inL1630N, 
were adopted from Flaherty & Muzerolle (2008). 

2 The MIPS [24] magnitudes for YSOs #24, 8 1, 125, 126inL1630N 
were adopted from Flaherty & Muzerolle (2008). 
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Fig.l. Spitzer [5.8]-[8.0] vs. [3.6]-[4.5] color-color diagrams 
for all objects detected at all four IRAC bands in L1630N and 
L1641. Three boxes enclose the boundaries of candidate selec- 
tion regions for three types of YSOs, i.e. class 0/1 YSOs, class II 
YSOs, and YSOs with transition disks. 



2.3. Optical spectroscopy 

The main new data set presented in this paper is VLT/VIMOS 
optical spectroscopy of over 700 targets in the direction of the 
L1630N and L1641 star-forming clouds. Accurate stellar pa- 
rameters and extinction estimates for individual objects cannot 
be derived from photometry alone, but instead require the com- 
bination of spectroscopy and photometry. 



2.3.1. Target Selection 

The L1630 and L1641 clouds subtend large solid angles on the 
sky, and to cover them completely with VIMOS observations 
would require very large amounts of telescope time. Instead, we 
concentrated on a number of subfields, 3 VIMOS pointings in 
L 1 630 N and 5 in L 1 64 1 . The pointings were chosen on the basis 
of the Spitzer IRAC data and we selected those fields with many 
potential YSO candidates, i.e. IR excess sources, for optical 
follow-up. In the [5.8]-[8.0] vs. [3.6]-[4.5] color-color diagrams, 
we selected YSO candidates using the following criteria (see 
Fig.[B:(l)0.4<[5.8]-[8.0]<l. land 0.1<[3.6]-[4.5] <0.8 (classi- 
cal T Tauri candidates), (2) 0.2<[5.8]-[8.0] <1.0 and -0.1<[3.6]- 
[4.5] <0.2 (transition disk candidates), or (3) 0.4<[5.8]-[8.0] 
<1.4 and 8<[3 6]-[4.5] <2.0 (class 0/1 candidates), see also 
lAllen et alJ(l2004 . 

Pre-imaging in R-band of the selected fields was performed 
with VIMOS. Based on these data, targets that are sufficiently 
bright were selected for spectroscopic follow-up. Here, prefer- 
ence was given to sources with IRAC colors that suggest they 
are young stars possessing disks, but many sources that do not 
posses colors within the boxes outlined above were selected as 
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Fig. 2. The distributi on of YSOs in L1630N and L1641 overplotted on a 13 CO integrated intensity image dBallv et alj|1987h 
Mies ch & Ballv|[l994l) . The filled circles mark the YSOs discussed in this paper, which have confirmed spectral types. The asterisks 
and pluses represent the class 0/1 and class II YSOs, respectively. The boxes show our fields of view of our VIMOS observations, 
each set of four quadrants representing one VIMOS pointing. 



well, mostly sources without obvious IR excess emission. This 
approach has the advantage that a large fraction of available re- 
sources are spent on young stars instead of unrelated background 
objects, but it also introduces a bias toward IR excess sources in 
the sample of cluster members (see Sect. 12. 3. 3b . 



2.3.2. VLT/VIMOS observations 



2.3.3. Biases introduced in target selection 

We observed a large number of cloud members with and with- 
out infrared excess emission, as well as unrelated field objects, 
mostly background stars. However, since sources with IR excess 
emission were more likely (see Sect. 12. 3. B to be included in the 
optical spectrocopic observations, our sample will be biased to- 
wards these. Therefore, quantities like the absolute disk fraction 
will be affected, and in general will be over-estimated. However, 
relative trends, such as the disk fraction as a function of stellar 
mass, are in principle unaffected by our target selection. 



We used VIMOS, the Visible Multi-Object Spectrograph 
dLeFevre et al.l2003h mounted on the ESO Very Large Telescope 
to obtain optical spectra. The observations were performed dur- 
ing the period from December 2006 to March 2007 with two 
intermediate resolution grisms, the HR blue (A/AA=2050 for a 
slit width of 1") and HR red (,i/A^=2500 for a slit width of 1") 
grisms, covering the wavelength range from 4 100 A to 8750A 
(see table |2). We observed 322 targets in L1630N and 393 in 
LI 641, distributed over 3 and 5 VIMOS pointings, respectively 
(see Fig.|2|. For each pointing we performed three 25-minute 
exposures. The VIMOS spectra were reduced using the VIMOS 
pipeline provided by ESO (Carlo Izzo, private communication). 
Two methods can be applied to subtract telluric and nebular 
emission lines from the stellar spectra: the "skylocal" and "sky- 
median" options. In the "skylocal" method, the sky spectrum is 
subtracted from CCD science data before the data are corrected 
for optical distortions. In the "skymedian" method, the sky sub- 
traction is performed on the distortion-corrected science data, 
which have been resampled. We prefered the skylocal method, 
and only very occasionally used spectra from the skymedian 
method, in cases where the the reductions using the skylocal 
method contain artifacts. 



2.4. Matching of optical and IR data. 

We matched the different photometric data sets and spectra based 
on spatial coincidence using a 2" tolerance. Since the investi- 
gated fields are not very crowded this approach is adequate. 

3. Analysis 

In this section we will describe the methods that we applied to 
extract the physically interesting information from our data. The 
main goals are the identification of young stars, the determina- 
tion of their stellar parameters, characterization of their disk ge- 
ometry and estimation of the rate at which disk material is ac- 
creted onto the central star. 

3. 1 . YSO selection criteria 

A star in our sample observed with VIMOS is classified as a 
young star if it obeys any of the following criteria: 

1 . IR excess 

2. Li I absorption 

3. Ha emission 
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We find that sources with IR excess emission always show Ha 
emission, though the opposite is not necessarily true, i.e. some 
sources show Ha emission but no IR excess. A large fraction 
of the sources with Ha emission show Li I absorption in their 
spectra, and all sources showing Li I also show Ha emission. We 
note that there may be a small contamination of our sample with 
dMe stars, which are old, M-type stars that show Ha emission 
due to chromospheric activity. 

3.2. Spectral classification 

We determined the spectral types of the stars for which we have 
VI MOS spectroscopy usi ng the classification scheme developed 
by lHernandez et afT(l2004l) . The method uses empirical relations 
between the equivalent widths of selected atomic and molecular 
absorption lines and the effective temperature. In general, each 
individual line or molecular band is a sensitive measure of T e g 
over a limited range in spectral types only, but the combination 
of a number of absorption features yields a unique determination 
of the spectral type in the range of early B to late M. The classi- 
fication scheme consists of 3 subregimes, each spanning a range 
in r e ff: the "HAeBe" type, "G" type, and "late" type scheme. For 
a deta iled description of the method, we refer to lHernandez et al] 
(120041) . 

In Fig. [3] we show several examples of VIMOS spectra of 
our target stars, covering the early K to mid M spectral type 
range, representative of the vast majority of the young stars in 
our sample. The changes in spectral shape over this range are 
well visible, in particular TiO absorption bands become promi- 
nent in spectral types later than M2. Since VIMOS does not use 
fibers but rather employs masks with multiple slits that are di- 
rectly imaged onto the detectors, the spectral range covered de- 
pends on the position of a star within the field of view. This is 
illustrated by, e.g. spectra (b) and (d) in Fig. [3] 

3.2.1 . Reliability and accuracy of the classification code 

In order to test the accuracy and reliability of our spectral clas- 
sification code, we ran it on 1273 spectral templates from the 
Indo-US library dValdes et al.ll2004T) and compared the spectral 
types derived using our code to those listed in the spectral li- 
brary. We found that we accurately recovered the spectral types 
of the templates over the whole spectral region from early B to 
late M, with a standard deviation of ~1 sub type. Since the spec- 
tral templates in the library have their own intrinsic uncertainty 
that is not much better than 1 sub type, we may safely assume 
1 sub type as the intrinsic accuracy of our method. 

In order to assess the effect of limited SNR in our spectra, 
we ran the classification code again after adding normally dis- 
tributed noise to the template spectra, such that their SNR was 
reduced to 30 and 10, respectively. From this exercise, we found 
that for a SNR of 30, we recovered the spectral types nearly as 
well as for the original templates. For a SNR of 10, we reliably 
recovered spectral types later than ~F5, with a accuracy of ~1 
sub type. For spectral types earlier than F5, the method can yield 
results that are off by as much as 10 sub types for spectra with a 
SNR of 10, and no robust estimates can be made. 

Of the 540 stars for which we could reliably determine the 
spectral types from our VI MOS data, 94 have been classified 
previously by other authors ( Allen 19931 IFlahertv & Muzerollel 
2008; Galfalk & Olofsson 2008), allowing an independent check 
on our classification. Fig.|4]shows the direct comparison between 
the spectral types we derived and those quoted in the literature. 
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Fig. 4. Left panel: the differences between the spectral types in 
this paper and in the literature vs their spectral types in litera- 
ture. Right panel: the distribution of spectral-type differences in 
left panel. Among the total of 95 stars, there are 65% with dif- 
ferences less than one subclass, and ~ 82% with less than two 
subclasses. 

65% of this sample agrees within 1 subclass, 82% within 2 sub- 
classes. 

3.2.2. Complementary literature spectroscopy 

A substantial number of young stellar objects with confirmed 
spectral types can be fo und in the lit erature, which we used to 
complement our sample. lAllenl (1 1 995b presents a list of 337 YSO 
candidates. Among these, there are 78 stars that we did not ob- 
serve with VIMOS, and which have published equivalent widths 
of the Ha emis sion line or exhibit IR exc ess emission in our 
Spitzer data. In lGalfalk & Olofsson! (120081) we found 39 YSOs 
with Ha emission and confirmed spectral types, of which 10 
were not covered by our VI MOS observations and were added 
to our YSO sample in L 1 64 1 . IFlahertv & Muzerollel d2008l) iden- 
tify 67 YSOs in L1630N, of which we observed 23 with VIMOS. 
In total, the literature data add 44 and 88 YSOs to our sample in 
the L1630N and L1641, respectively. We used only the spectral 
types and Ha equivalent widths given in the quoted papers, and 
complemented these data with our own optical and infrared pho- 
tometry. Subsequently, we derived stellar and disk properties in 
the same way as for the VIMOS sample. 

3.3. Determining the stellar properties 

Our optical spectroscopy and photometry provide the observa- 
tional basis for determining the stellar parameters of our tar- 
gets. First, the effective temperatures of the target stars are in- 
ferred from their measured spectral types. Reddened model at- 
mospheres are then fitted to the optical photometry to deter- 
mine the angular diameter and the extinction towards each star. 
Together with the assumed distance, the angular diameter and ef- 
fective temperature yield the bolometric luminosity. Subsequent 
placement in the HR diagram finally yields estimates of the stel- 
lar mass and age by comparison to theoretical pre main-sequence 
evolutionary tracks. 

3.3.1. Effective temperatures, model atmospheres, and 
extinction 

We transformed the spect ral types to effective temper atures us- 
ing the relation given by iKenvon & Hartmanr] dl995l) for stars 
with s pectral types earlier than M0, and those by Luhman et al. 
(2003) for stars of type later than M0. We used model at- 



M. Fang et al.: Star and protoplanetary disk properties in Orion's suburbs 



7 




4000 



5000 



6000 



7000 



8000 



9000 



X (A) 



Fig. 3. Example spectra of our VIMOS observations covering the range of spectral types of the young stars discussed in this work. 
The main emission lines have been marked, and the insets show the Li I A6107 absorption line. 



mospheres to represent the optical SED of our target s tars. At 
temperatures above 4500 K we used the models by iKuruczl 



d 19791 1 19941). at lowe r temperatures we adopted MARCS mod- 
els dGustafsso n et al. 2008). The surface gravity was assumed 
to be those of ZAMS stars and we adopted solar metallicity. 



The optical spectra of our stars may suffer from strong ex- 
tinction by interven ing dust. We used the extinction law of 
ICardelli et al.l d!989l) to model this, and adopted a total to se- 
lective extinction value typical of ISM dust (Ry-3.1). 



3.3.2. Optical SED fitting 



We fitted the optical photometry of each star with a (reddened) 
model atmosphere, keeping the effective temperature fixed at the 
spectroscopically determined value. Our SED fit thus has only 2 
free parameters: the angular diameter 6 and the extinction in the 
V band Ay. In general we used the photometric g',r', /', z', and 
J bands in our SED fit, but for stars without near-infrared excess 
emission we also included the H and K s bands. We calculated 
model fluxes by integrating the intensity of the (reddened) model 
atmospheres over the spectral response curve of the system for 
each filter. The synthetic photometry thus obtained was com- 
pared to the observations and the resulting ;f 2 was minimized in 
an automated iterative procedure, in which the optimum values 
for and Ay are found. 



3.3.3. HR diagrams 

The bolometric luminosity of our stars Lboi is easily calculated 
from the effective temperatures and angular diameters, if the dis- 
tance is known: 



^bol 



n9 2 d 2 o-T* B 



(1) 



where 6 is the angular diameter, d is the distance, <x is the 
Stefan-Boltzmann constant, and T e g is the effective tempera- 
ture. We adopt a distance of 450 pc for both L 1 630N and LI 641 
(iGenzel et all 1 198 ll lAnthonv-Twaroj 119821: iMaddalena etail 
1986; IWilson etaiT2 005 ) . Note that we have implicitly corrected 
for extinction by calculating the bolometric luminosities in this 
way. 

The thus determined effective temperatures and bolomet- 
ric luminosities allow placement of our stars in the HR dia- 
gram. Stellar masses and ages can then be estimated by compari- 
son to theoretical pre-main sequence (PMS) evolutionary tracks. 
However, several sets of such tracks exist, by various authors, 
which yield si gnificantly different re sults, in particular for the 
age (see e.g. Hillenbrand et al. 2008, for a discussion). We esti- 
mated masses and ages using four differ ent sets of publicly avail- 
able PMS evolut ionary tracks: those by| D'A ntona & Maz zitellH 
(fl997h (DM97), Baraffe etliil <fl998h (B98). ISiess etail d2000l) 
(S00), and iDotter et all d2008l) (D08). In the remainder of the 
discussion, we will adopt t he values obtained by employing the 
PMS evolution tracks from lDotter et al.l d2008l) . as these have the 
best resolution in both mass and age. We stress, however, that 
there are substantial systematic differences between the different 
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sets of tracks (e.g. Hillenbrand et al. 2008), and our motives for 
choosing those bv lDotter et al.l (120081) are merely pragmatic. 

The uncertainties in mass and age of the individual stars 
were estimated using a simple Monte-Carlo method, in which 
we created a large number of synthetic [r e jf,L»] points for each 
star, assuming the errors in both quantities to be normally dis- 
tributed. These points lrev were then interpolated in the HR dia- 
gram, and the standard deviations in the resulting mass and age 
distribution were adopted as the uncertainties in these quantities. 
This procedure accounts well for the observational errors, but 
we stress that systematic uncertainties remain. As noted above, 
the choice of theoretical PMS tracks can influence the resulting 
mass and age strongly, by factors upto ~2-3. Also, for highly ex- 
tincted sources, the shape of the adopted extinction law matters, 
with higher values for the total to selective extinction R leading 
to higher stellar luminosities and correspondingly younger ages 
and, for the earlier spectral types, higher masses. 

3.4. Determining the disk properties 

The disk properties that we can determine from our data are 
twofold: the spatial structure of the disk as inferred by the in- 
frared SED, and the accretion rate as deduced from optical emis- 
sion lines. Optical emission lines also trace outflow activity, a 
process intimately related to accretion. 

3.4.1. Disk structure from the infrared SED 

Excess emission above the stellar photospheric level is the most 
employed indicator for dusty circumstellar material. The in- 
frared emission from the disks around TTauri stars is essen- 
tially fully comprised of reprocessed stellar radiation, with gen- 
erally minor contributions from the release of gravitational en- 
ergy close to the central star. Therefore, they are usually referred 
to as "passive" diskfl The infrared SED is directly related to the 
spatial structure of the circumstellar material, even though mod- 
els fitted solely to SED data may suffer from degeneracies in the 
derived material distribution. In general, models of circumstellar 
disks adequately reproduce the SEDs of young stars, and obser- 
vations tha t spatially resolve t hese objects confirm that interpre 



tation (e.g.lEisner et al.ll2003b iLeinert et al.jl2004t i Mon nier et al 



2001 



20061 



Akesonetal. 2005a b; Isella et al. 2006; Monnier et al 



Eisner et all 120071: lAcke e t al. 2008; Kraus et al. 120081) 



though there is continued discussion on the rela tive imporance 
of an additio nal "spherical halo" component (e.g. lVinkovic et all 
12001120061) . 

The near-infrared excess (~1.5yimi < A < 5 yum) traces hot 
dust in the inner disk (< 1 AU), with a possible contribu- 
tion from small amounts of material in an optically thin en- 
velope. In the longer part of the observed wavelength range 
(~6 //m < A < 24 /mi) the slope of the SED is related to the shape 
of the disk on scales^of ~ 1-10 AU: "red" slopes indicate disks 
with "flared" geometries, whereas "blue" s lopes in this wave- 
length range point at "flat" disks (see e.g. iMeeus et al.ll200ll 



3 Even in objects where accretion is the dominant source of lumi- 
nosity (e.g. FUOR and EXOR systems), irradiation by the hot, inner- 
most disk regions is the dominant energy source in most of the disk, 
except close to the central star. Such disks thus have an "active" char- 
acter within a certain radius and are "passive" further out. 

4 This is approximately the spatial range probed in this wavelength 
regime for YSOs of ~ 1 L G , characteristic for our sample. The range 
scales with s/IZ, and is correspondingly larger for e.g. HAe stars and 
smaller for young brown dwarfs. 



iDullemond & Dominikl l2004t iLeinertet ai1l2004l) . It has been 
suggested that disks with flared geometries evolve into disks 
with flat geometries, and th at dust settling an d grain growth have 
proceeded in the latter (e.g. lAcke et al.l20 04). We use 03.8-24, the 
slope between the Spitzer IRAC 5.8 fim and MIPS 24 /im bands 
as a measure for the disk flaring. 

A distinct population of young stars shows essentially photo- 
spheric emission or a small and very blue excess at short wave- 
lengths (A < 6 fim), while simultaneously exhibiting moderate to 
strong excess emission at longer wavelengths. In these objects, 
the inner disks appears to have largely or completely dissipated, 
whereas the disk at larger radii is still relatively intact. They are 
thought to be in a transitio n stage between o ptically thick disks 
and debris disks. Recently, Muzerolle (2008) discussed these so- 
called "Transition Disks", and distinguished three types: (1) ob- 
jects with weak or zero IRAC excess and strong MIPS-24 excess 
("canonical transition disks"); (2) objects with moderate IRAC 
excess and strong MIPS-24 excess ("pre-transition disks"); and 
(3) objects with weak or zero IRAC excess and weak MIPS- 
24 excess (weak or evolved disks). We have visually inspected 
the SEDs of all stars in our sample and selected all objects that 
match one of the aforementioned descriptions. These objects all 
occupy the lower right part of a 2MASS/Spitzer Ks-[5.8] vs. 
[8.0]-[24] color-color diagram (see Sect. 14.3.11 . 



3.4.2. Accretion rates 

Several diagnostics can be used to estimate M acc , the rate at 
which disk material is accreted onto the central star. UV excess 
emission above the photospheric level is generally attributed to 
hot spots on the star, shock-heated by accreting material hitting 
the stellar surface at high velocities. If the amount of excess 
emission can be well det ermined, it provides a robust estimate 
of the accretion rate (e.g. lGullbring et aTlll998l) . Similarly, veil- 
ing of optical stellar spectra in which an additional, featureless 
continuum from accreting material reduces the c ontrast of pho- 
tosph eric absorption features can be used (e.g. lHartigan et al.l 
1199 ll) . Optical and near-infrared emission lines, in particular of 
hydrogen, are widely used as accretion measures. Their fluxes 
are relatively easy to measure and they are sensitive to accretion 
even at very low levels. However, geometrical and optical depth 
effects can strongly influence the appearance of the emission 
lines, and while the average line strength correlates strongly with 
the mass accretion rate, individual objects can scatte r up to two 
order s of magnitude around the average relation (e.g. Natt a et all 
2006). More detailed studies of emission line profiles, in particu- 
lar measuring the full width of the line close to the base, provide 
more robust M acc estimates for individual objects, but are fea- 
sible for very broad profiles only in medium resolution spectra 
like ours. 

While many of our target stars are detected in SDSS u' band, 
these measurements cannot be used to estimate the mass accre- 
tion rate, for the following reason. In objects with very red op- 
tical SEDs, the observed U-band flux can be severely contami- 
nated by photons that "leak in" from longer wavelengths, since 
here the throughput of the u' filter is close to, but not perfectly, 
zero. The typical YSO in our sample has K or M spectral type 
and an optical extinction of several magnitudes, leading to very 
red optical SEDs and a strong "red leak". We note that the U- 
band filters in other photometric systems suffer from the same 
effect. We do not employ the (/-band photometry to determine 
accretion rates, neither do we use it in the fits to the optical SEDs 
(Sect. Lll2l . 
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Rather, we used the Ha, H/3, and He I A = 5876 emis- 
sion lines, whose luminosity (Lu a , L^p, and Lnei) correlates 
with the accretion luminosity (L acc ) for YSOs with masses rang- 
ing from vastly subsolar to s everal solar masses (DahmjUOQl 
iHerczeg & Hillenbrandl206"8T) . In Appendix[B]we derive the pro- 
portionalities between the line strengths and accretion luminosi- 
ties. We applied these relations to derive the accretion lumi- 
nosities for our target stars in L1630N and LI 641. These were 
converted into mass accretion rates via the following relation: 



(2) 



where denotes the truncation radius of the disk, and is taken 
to be 5 R* dGullbring et al.ll998h . The stellar radii (R*) w ere ob- 
tained using the SED fitting procedure described in Sect. 13.3.21 
and the stellar masses were derived from the location of our 
YSOs in the HR diagram. 
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Fig. 5. The spectral-type distributions of our sample observed 
with VIMOS in L1630N and LI 641. The open histograms show 
the distribution of all the stars with reliable spectral types. The 
filled histograms display the YSO distribution 



3.5. Spatial distribution of YSOs 

The young stars in L1630N are mostly confined to two clus- 
ters (NGC2068 and NGC2071, see e.g. lLada etaH[l99ll) . In 
LI 641, there are a large number of clusters or aggreg ates, as well 
as a more distributed popul ation (IStrom et alj|1993l) . Following 
Roman-Zuniga et al. (2008), we applied the nearest neighbor 
method (NNM) towards the YSO population in L1641 to deter- 
mine which YSOs are in isolation and which are in aggregates or 
clusters, and to outline the extension of the clusters. For each star 
we located the 10 th nearest neighbor and calculated the surface 
density of YSOs within the corresponding radius. If this density 
is higher than the average surface density over the whole cloud, 
the star is taken to be a member of a cluster/aggregate. 

4. Results 

From our multi-wavelength data of the L1630N and LI 641 
clouds, we derived the stellar properties of the observed ob- 
jects as well as properties of their disks. To some extent, we 
also gained information about the molecular clouds in the form 
of accurate "pencil-beam" extinction measurements towards our 
targets. In L1641, we frequently discriminate between the "clus- 
tered" (L1641C) and "distributed" (L1641D) populations. 

4.1. Survey products 

The main product of our survey is a list of identified YSOs. 
For each object we give the spectral type, bolometric luminos- 
ity, Ho- and Li I equivalent widths, CTTS/WTTS classification, 
line of sight extinction, the precence in a clustered or distributed 
environment, IRAC infrared spectral indice , mass and age esti - 
mates using the PMS evolutionary tracks of lDotter et al. ( 2008), 
an SED-based classification of the disk, and estimates of the 
mass accretion rate using Ha, H/3 and He I in Tables|4] and |5J 
for stars in L1630N and LI 641, respectively. We list the pho- 
tometric magnitudes in a number of optical and infrared filters 
in Tables|6] and [7] Mass and age estimates using t he PMS evo- 
lutiona ry tracks of Jp'Antona & Ma zzitelli ( 1997k iBaraffe et all 
(119981) . ISiess et alJ d2000h . and lDotter et alJ(l2008l) are listed in 
Tables[8] and [9] The equivalent widths of a number of optical 
emission lines are listed in TablesfTOlandfTTI 

We further supply an ensemble of stars that were identified 
as foreground or background objects by the presence of an Ha 
absorption line and the absence of Li I A6707 absorption, and list 



their photometric magnitudes, spectral types and optical extinc- 
tion estimates in Tables[T2l and [T3l for the fields of L1630N and 
LI 641, respectively. 

Additionally, we provide optical and infrared magnitudes of 
a total of 2 1 694 sources detected in our optical imaging data with 
matching sources in the 2M ASS catalog. These con sist of pub- 
lic SDSS data for L1630N (iFinkbeiner et al.ll2004l) . previously 
unpublished SDSS data and new LAICA data f or LI 641, pub- 
licly available NIR photometry from 2MASS (Skrutski e et al.l 
2006 ), as well as pu blicly accessible and previously published 
(Meg eath et al J 12005a!) Spitzer data. Without measured spectral 
types, reliable estimation of the luminosity and effective temper- 
ature is hampered by a degeneracy between the stellar tempera- 
ture and reddening. Therefore, these object are not included in 
our analysis, and we instead provide these data as a photomet- 
ric catalog only. This list contains many young stars as well as 
numerous background objects. We list the optical and infrared 
magnitudes of these sources in TablesflTlandlTSl 

4.2. Stellar properties 

We determined the spectral type for each star in our sample as 
described Sect. 13. 21 and estimated masses and ages using the 
methods described in Sect. 13. 31 We could obtain reliable spec- 
tral types for 71% of the observed sample in L1630N and 78% 
in LI 641, the remainder of the sample usually having too low 
SNR for a robust analysis. 

4.2.1. Spectral types 

In Fig.[5]we show a histogram of spectral types within our sam- 
ple. The distribution is bi-modal, with peaks around spectral type 
GO and mid M. In this figure, we distinguish between YSO can- 
didates, selected according to the criteria outlined in Sect. l3.ll 
and shaded gray in the histogram, and probable "field" objects. 
The young stars in our sample are all of K or M type, with the 
exception of one F and one G star in LI 641. The field stars com- 
prise essentially the entire peak around spectral type GO and 
placement of these objects in the HR diagram shows that 11% 
(7/61) in L1630 and 25% (5/20) are foreground dwarfs, the ma- 
jority of the rest are main sequence stars behind the clouds. The 
second peak in the field objects distribution, around K and M 
spectral types, consists mostly of foreground dwarfs and back- 
ground giants. 
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4.2.2. Stellar masses and ages 

In Fig.|6]we show the HR diagrams of the L1630N and L1641 
clouds, from which we derive mass and age estimates as out- 
lined in Sect. l3.3.3l We show separate diagrams for the "dis- 
tributed" and "clustered" population in LI 641, as defined using 
the NNM (Sect. l3.5l ). The vast majority of objects lie between 
the 0.1 and 3Myr isochrones. We use distinct symbols ( filled 
asterisks) for objects with SEDs typical for transition disks (see 
also Sect. 14. 3. Ti l, as well as four "exotic" objects that are appar- 
ently under-luminous and have very high emission line equiva- 
lent widths (blue-boxed points, see Sect l4.4. ft . 

In Fig. [7] we show the age distribution of L1630N, L1641C, 
and L1641D. The median ages are 0.9 Myr in L1630N, 1.1 Myr 
in L1641C, and 1.3 Myr in L1641D, if a distance of 450pc is 
assumed for both clouds. In this case, a Kolmogorov-Smirnov 
(KS) test yields a very low probability (P-0.03) that the 
YSOs in L1641 and L1630N are drawn randomly from the 
same age distribution. However, if one assumes a distance 
of 400 pc for L1630N, whi c h is within current un certainties 
(Flah erty & Muzerolld 120081: lAnthonv-Twarogl fl 982). the dis- 
crepancy between the age distributions of both clouds disappears 
completely. 

In Fig.[8j we show the mass distributions (filled histograms) 
derived for our sample. The median masses are ~0.34 M Q in 
L1630N, 0.33 M in L1641C, and 0.28 M Q in L1641D, respec- 
tively. A KS test toward the mass distributions in L1630N and 
L1641D reveals a relatively low probability (P ~0.08) for stars 
in both clouds to be drawn randomly from the same distribution. 
In Fig. [8] we see that there are fewer objects in the lowest mass 
bins in L1641C compared to L1641D and L1630N. This may, 
however, be caused by higher extinction in the former popula- 
tion, causing the lowest mass members to be excluded from our 
sample as they are too faint for optical spectroscopy. The mass 
distributions for stars above 0.5 M in L1630N and L1641D are 
indistinguishable, with a probability of P ~0.9 for both samples 
being drawn at random from the same parent distribution, in a 
KS test. 

We used a Monte-Carlo method to estimate the incomplete- 
ness of our sample. According to an assumed mass function, we 
constructed 1000 synthetic stellar populations, each containing 
2xl0 5 stars. Assuming ages of 0.9 Myr for L1630N, 1.1 Myr for 
L1641C and 1.3 Myr for L1641D, we obtained synthetic pho- 
tometry for each s tar using the PMS evolutionary tracks from 
iDotter et~aT1 d2008i) . We reddened the photometry using A v val- 
ues randomly sampled from the observed extinction distribu- 
tions in both regions, respectively. We used r' =2 1.5 mag as a 
flux limit, and assumed that stars brighter than this limit have 
spectra of sufficient signal-to-noise for reliable spectral classifi- 
cation. Examination of the VIMOS spectra of our sample shows 
that this limit is realistic. The incompleteness correction fac- 
tors for each mass bin can be obtained by comparing the in- 
put mass function and the "observed" mass function, including 
all stars brighter than 21.5 mag at r'. The open histograms in 
Fig. [8] show the mass distribution corrected for incompleteness. 
A linear regression toward this mass function within the mass 
range -0.4 < log(M*/M G ) < 0.4 yields slopes of -1.36±0.36 and 
-1.74±0.19 for the population in L1630N and L1641D, respec- 
tively. 



4.3. Disk properties 

From our infrared SED data we derived approximate disk ge- 
ometries for the observed objects whereas optical emission lines 
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Fig. 7. The age distribution of YSOs in L1630N, L1641C, and 
L1641D. The dashed lines show the median masses of YSOs, 
i.e. -0.9 Myr in L1630N, 1.1 Myr in L1641C ,and 1.3 Myr in 
L1641D. 
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Fig. 8. The mass distribution of YSOs in L1630N and L1641. 
The dotted lines show the median masses of YSOs, i.e. 
-0.34 M in L1630N, 0.33 M in L1641C, and 0.28 M Q in 
L1641D. The shaded histograms are the mass distributions with- 
out incompleteness correction, while the open histograms are the 
mass distribution corrected for incompleteness (see Sect l4.2.2l . 
A linear regression toward the latter mass spectra in the range 
of -0.4 < log(M*/M ) < 0.4 gives slopes of -1.36±0.36 and - 
1.74±0.19 for the population in L1630N and L1641D (dashed 
lines), respectively. 



yield accretion and outflow signatures. See Sect. |3.4| for a de- 
scription of the diagnostics used. 

4.3.1 . Disk geometry 

(a) Qualitative description of SEDs & physical interpretation 

In Fig. [9] we show a set of representative SEDs of YSOs dis- 
playing a range of spectral shapes that are thought to indicate 
different stages of disk evolution. In Table[3]we list the infrared 
excess from 3.6/im to 24 fim of these same stars in magnitudes. 

The object displayed in Fig.[9ja) shows a strong IR excess 
with an approximately flat spectrum (in AF^). The SED of the 
system in Fig.|9jb) shows excesses that are reduced by a similar 
factor across the whole wavelength range compared to the ob- 
ject in Fig.[9ja). The excess fluxes of the object shown Fig.[9jc) 
are substantially smaller still, in particular at 24 /mi. The SEDs 
shown in Figs.|9fa) to (c) can be understood in terms of dust 
growth and settling, which decrease the vertical scale height 
of the disk and thus the amount of stellar radiation that is ab- 
sorbed by the disk and re-emitted in the infrared. The corre- 
sponding disk geometries could be referred to as "strongly flar- 
ing" (a), "mildly flaring" (b), and "flat" (c). Note that the des- 
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Fig. 6. HR diagrams of YSOs in L1630N (left panel), L1641C (middle panel) and L1641D (right panel). Gray circles: YSOs. The 
error bars for the effective temperatures reflect the uncertainties of the deduced spectral types provided by the classification code. 
The errors bars for the lumonisity come from the optical SED fitting and include the uncertainties in the photometry as well as the 
effective temperatures. Asterisks: YSOs with transition disks. Open squares: the exotic objects, see Sect. l4.4.T1 
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Fig. 9. Example SEDs of YSOs whose disks are in different evo- 
lutionary stages. The photospheric emission level is indiacted 
with a grey curve in each panel. From (a) to (e-f), the disks 
evolve from a "strongly flared" optially thick disk to a "tran- 
sition disk", (g): a star showing no excess emission in any of the 
Spitzer bands, (h): a debris-disk candidate with a weak excess at 
24 jjm only. 



ignation "flat" does not imply a geometrically thin disk, but 
rather indicates that the ratio of the disk vertical scale height 
and the distance (H/R) doesn't increase significantly with ra- 
dius. For flared disks, this ratio does increase with radius, the 
classical solution for an opt ically thick disk being H/R oc R 2 ! 1 
dKenvon & Hartmannlll987l) . 

From Fig.[9J c ) to Fig.[9J e ) the excess emission from 3.6yimi 
to 8.0//m decreases steadily while the flux at 24 //m remains 
roughly constant. This indicates that the very inner parts of the 
disk are dissipated while the outer disk remains essentially in- 
tact, i.e. an inner hole may form. Going from Fig.[9J e ) to Fig.|9jf) 
we see that the excess emission at 8.0/im is significantly re- 
duced, while the excess at 24yum has more than doubled. This 
may be understood in terms of an inner disk that has essentially 
dissipated, i.e. an inner gap of order 1 AU in radius, combined 
with a dusty outer disk whose inner edge is no longer partially 
shielded by the inner disk but rather is fully exposed to the stellar 
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radiation field, and has a temperature of <200 K making it very 
bright at 24 /im but very faint at <8 fim. 

The star shown in Fig.|9jg) displays no excess emission at 
any of the Spitzer bands, indicating it has essentially no cir- 
cumstellar material within ~20 AU. In Fig.[9jh) we show a star 
that has essentially photospheric emission levels at A <8 /vm but 
shows a weak excess at 24 ^m. Such an SED is typical of "debris 
disks", which possess relatively small amounts of circumstellar 
material originating in the collisional grind-down of larger bod- 
ies ("planetesimals"). While the source shown in Fig.|9|g) does 
show a debris disk-like SED, it is unclear whether it is of the 
same physical nature, given its young age of <4Myrs. 

(b) Disk frequency 

In Fig. [Tola) we show the "classical Spitzer IRAC color-color" 
diagram of all YSOs in our sample, i.e. the [3.6]-[4.5] vs. [5.8]- 
[8.0] colors. A number of stars cluster around the origin, indi- 
cating approximately photospheric near-infrared colors and the 
absence of an optically thick inner disk. Most stars are located 
towards the top-right of the origin due to infrared excess emis- 
sion indicative of hot dust in the inner disk. Note that in Fig.fTOl 
the Ha equivalent width of each star is indicated using a color 
coding, this will be further discussed in Sect. |4.3.2l 

The average slope q^rac of the SED in the IRAC spec- 
tral range is often used as a proxy for the nature of the in- 
ner disk. Fig.Qj] shows this slope as a function of stellar ef- 
fective tempareture, again with symbols color-coded according 
to Ha equivalent width. Diskless M-type stars show a spec- 
tral slope of a IRAC < -2.56, while objects with an optically thick 
inner disk have a,^ >-1.8. An intermediate spectral slope of 
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Fig. 10. Spitzer [3.6]-[4.5] vs. [5.8]-[8.0] (left) and [8.0]-[24] 
vs. K s -[5.8] (right) color-color diagrams for our YSO sample in 
L1630N, L1641C, and LI 641. The pluses mark YSOs with tran- 
sition disks. The debris disk candidate is marked with a square 
box. All points are color-coded according to the Hot equivalent 
width (blank circles represent sources where our VIMOS spectra 
did not cover the Ha spectral region) 



-2.56 < a mAC < - 1 .8 points at a partially dissipated "evolved" in- 
ner disks. Using these criteria, we find the following disk statis- 
tics in our sample of YSOs with detections in all four IRAC 
bands. In L1630N, the YSOs with optically thick disks and 
evolved disks account for 73±9% and 10+3% of all sources, 
respectively. In L1641C, 59+1 1% of sources have an optically 
thick disk and 16+6% have an evolved disk. In L1641D, these 
fractions are 63±7% and 10+3%, respectively. 

Some YSOs, preferentially those without strong excess 
emission, did not have solid detections in all four IRAC bands. 
For these sources, we visually inspected the SEDs for signs of in- 
frared excess emission, by comparing the observed IRAC fluxes 
with the reddened model atmospheres fitted to the optical and 
near-infrared data. Including these stars leads to somewhat lower 
total disk frequencies (optically thick + evolved) compared to 
the numbers quoted above: 70% in L1630N, 67% in L1641C 
(aggregate/clutser population in L1641), and 59% in L1641D 
(distributed population in L1641). We remind the reader that 
these values likely still slightly overestimate the true disk fre- 
quencies in an abolute sense, due to the bias introduced by our 
target selection (see Sect. l2.3.3l . 

(c) Disk flaring & dust settling 

In Fig.[T2]we show histograms of the spectral slope between the 
IRAC 5.8 and MIPS 24 bands. As discussed in Sect. [3ATl this 
slope is a measure of the disk geometry on scales of a few AU. 
We have split our sample into three age bins, and have excluded 
sources with an SED indicative of a transition disk. Since the 
special geometry of transition systems causes the 5.8yum radia- 
tion to mostly not arise in the disk whereas the stellar photons 



Fig. 11. (a): The dereddened power-law slope of the IRAC SEDs 
(<w) for YSOs in L1630N, L1641C, and L1641D, plotted as a 
function of effective temperature, (b): Distributions of a IRAC for 
YSOs in L1630N, L1641C, and L1641D. 



are converted into 24 fim radiation with above average efficiency, 
their (25.8-24 as a proxy for the disk geometry cannot be com- 
pared directly with that of normal disks. 

From Fig.[T2]it becomes immediately apparent that there is a 
large range of observed spectral slopes Q'5.8-24 in each of the age 
bins. The median slope decreases slightly when going to larger 
ages, but this effect is much smaller than the scatter within the in- 
dividual age bins. Thus, while our data do suggest the occurence 
of "flat" disks to increase with progressing age, they also imply 
that age is not the main factor determining whether a disk has a 
flared or a flat geometry. Assuming that all disks start out with 
a flared geometry, the rate at which dust settling turns them into 
flat disks varies strongly from source to source. The uncertain- 
ties in the ages of the individual objects are too small to explain 
the observed spread in the rates at which the disks evolve, and 
the spread must instead be intrinsic. A prime c andidate mecha- 
nism for influencing this process is binarity (e.g. lBouwman et all 
120061) . a property which we do not assess in this work. 

In Fig. [O] we show distributions of the spectral slopes be- 
tween the IRAC 3.6 and 8.0 bands (ar 3 . 6 -8), the IRAC 3.6 
and MIPS 24 bands (0:3.6-24), and the IRAC 5.8 and MIPS 
24 bands(a5 .8-24), for CTTSs and WTTSs with disks. For the 
same reason as discussed above, we have excluded transition 
disk objects. Though a large dispersion in the spectral slopes is 
present for both populations, the CTTSs show on average "red- 
der" slopes than the WTTSs with disks in all the spectral in- 
dices considered, especially for (#3,6-24, and 0:5. 8-24- A KS test 
toward the distributions of the specral slopes hints that 0-3.6-8 is 
different for both populations, with a probability of P ~0. 14 for 
CTTSs and WTTSs with disks to be drawn randomly from the 
same parent distribution. The difference in the other two indices 
0:3.6-24 and Q'5.8-24 is more evident, with probabilities of P ~ 0.02 
and P ~ 0.03 for both sets to be drawn randomly from the same 
population, respetively. Since the infrared spectral slopes trace 
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Fig. 12. The spectral slope as. 8-24 between the IRAC 5.8 and 
MIPS 24 bands in different age bins. This slope is a measure for 
the disk geometry on scales of a few AU, see Sect. |4.3.TT c). 
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the disk geometry, our observations provide evidence for a corre- 
lation betwee n disk geometry evolution an d accretion evolution 
(see also e.g. |Sicilia-Aguilar et al. 2006b). This does, however, 
not necessarily imply a causal connection between the two. 

(d) Transition disks 

The SEDs of all sample stars were visually inspected to se- 
lect those that comply with the description of a transition disk 
given by Mu zerollg d2008l). We include all 3 flavors of transi- 



tion disks discussed by Muzerolle] (120081) . see also Sect. l3.4.T1 
The SEDs are shown in Fig. [14] in which we also show the best 
fit (reddened) model atmospheres. In Fig.fTOl'b) we show a Ks- 
[5.8] vs. [8.0]-[24] color-color diagram incorporating 2MASS 
and Spitzer data. In this diagram, the transition disks have been 



marked with + symbols. They occupy a well defined area in the 
lower right part of the diagram, outlined by the folowing borders: 



[8.0] - [24] > 2.5 
K s - [5.8] < 0.56 + ([8.0] - [24]) x 0.15 



(3) 
(4) 



Note that the transition objects are much more clearly sepa- 
rated from the rest of the population in this diagram than in the 
"classical" IRAC [3.6]-[4.5] vs. [5.8]-[8.0] color-color diagram 
shown in Fig. fTOt a). In the latter diagram, the transition objects 
cover on average intermediate positions between "diskless" stars 
and normal disks, but show a signifiant overlap with both distri- 
butions. Stars with little or no excess emission at A < 8 /mi but 
strong excess at 24 jjm are naturally properly identified only in 
the Ks-[5.8] vs. [8.0]-[24] diagram (Fig.QIJtb)). Among the 256 
stars we identify to possess a circumstellar disk there are 28 tran- 
sition disk objects, i.e. the transition disks constitute ~ 1 1 % of the 
disk population. Note that, Using the criteria described above, 
we indentify 47 additional transition disk candidates based on 
their photometry. Their photometric magnitudes at optical and 
infrared wavelengths are listed in TablefTSI 

4.3.2. Accretion signatures 

Accretion characteristics are obtained from observations of opti- 
cal emission lines, in particular the hydrogen Balmer series and 
theHeI5876Aline. 

(a) Ha emission profiles 

We observed Ha emission in 86 young stars in L1630N, and 
178 objects in L1641. The vast majority of these stars, 78% in 
L1630N and 88% in L1641, show symmetrical profiles with a 
single peak in our observations. These have a median full width 
at 10% of the peak intensity of FW\o%~210km s _1 . If we divide 
the sample into CTTSs and WTTSs according to their Ha EWs 
(see Appendix IA1 . we find that the former have broader lines 
with a median FWio%~320kms~ 1 and the latter are narrower 
with a median FWio%~230kms . The limited spectral resolu- 
tion of our observations would yield a FWio^^lSOkms^ 1 for 
a line with zero intrinsic width. Therefore, the majority of the 
observed Ha lines are spectrally resolved, even if in some cases 
only marginally so. 

About 22% and 12% of YSOs inL1630N and L1641, respec- 
tively, show broad asymmetrical Ha lines that are easily resolved 
in our observations. We show normalized Ha profiles for most 
of these in Fig. [15] The median FWw% of these stars is approx- 
imately 500km s , i.e. their Ha lines are much broader than 
those of the CTTSs with symmetrical line profiles. We generally 
see clear substructure in the line, mostly in the form of double- 
peaked emission. For comparison, we have overplotted their H/3 
profiles, which are usually similar but on occasions strikingly 
different from the Ha lines. They illustrate a complex accretion 
geometry in which the line emission is at least partially optically 
thick. 

(b) Ha equivalent widths 

The equivalent widths of the Ha lines we observed in our sam- 
ple range from less than 1 A to over 300 A. Equivalent widths 
of more than 3 to 20 A (depending on spectral type) point at 
active accretion and our measurements reveal a range of accre- 
tion rates spanning several orders of magnitude (see AppendixlAl 
for an exact description of the Ha equivalent width threshold 
used to distinguish between CTTSs and WTTSs, as a function 
of spectral type). Ha emission with an equivalent width below 
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Fig. 14. The SEDs of YSOs with transition disks in L1630N and LI 641. The photospheric emission level is indiacted with a grey 
curve in each panel. 



the CTTS/WTTS threshold cannot be unambiguously attributed 
to accretion activity, as it may also be caused by stellar coronal 
activity. While Ha emission belo w the threshold may in som e 
cases be caused by weak accretion ( Sicilia-Aguil ar et alj20 06b), 
our purpose here is to define the EW limit above which we can 
be sure that the Ha emission is dominantly accretion induced. 

(c) Accretion rates derived from Ha, H/3, and He I 
In Fig.fTSTa-c) we show the accretion rates as derived from the 
Ha, HyS, and He I equivalent widths using the methods described 
in Sect. l3.4.2l and AppendixlBl as a function of stellar mass. The 
uncertainties in the accretion rates were calculated from the un- 
certainties in the equivalent width measurements, and assuming 
a 10% error in the continuum flux when converting equivalent 
widths to line luminosities. For the Ha EWs from the literature 
that did not have published uncertainties, we assigned an error 
of 10% of emission-line flux. Since these diagrams are mostly 
populated with the same stars, we can use them to investigate 
whether the derived mass accretion rate of an ensemble of stars 
depends on which line is used as a diagnostic. We have excluded 
stars with extinctions above Ay-5 mag. 

The relation between the mass accretion rate as derived from 
the Ha- emission line and the stellar mass is shown in Fig. fTBT a). 
A linear regression in log-log space of the entire sample investi- 
gated (including spectral types and Ha EWs from the literature), 
taking into account the uncertainty in the mass accretion rate of 
individual objects, yields the following best fit: 



LogM M 



-7.44(+0.1 1) + 2.78(+0.22) x logM, 



(5) 



where M acc is the mass accretion rate in M yr _1 , and M, is the 
stellar mass in M . If we include only those stars that we ob- 
served with VIMOS, the best fit remains essentially unchanged: 



If we use the H/3 emission line to estimate the accretion rate, a 
linear regression gives a best fit of: 

logM** = -7.46(+0.18) + 3.36(+0.38) x logM„ (7) 

and in case of the He I A 5876 A emission line, we get: 

logM acc = -7.18(±0.21) + 3.42(±0.38) x logM* (8) 

Thus, within uncertainties, we find the same behavior of the 
accretion rate with stellar mass from each of the three emission 
lines investigated. Taking simply a weighted average of the ex- 
ponents in the above relations, we find: M acc °cM^ 13±0 - 34 , where 
the standard deviation in the distribution was adopted as the un- 
certainty in the exponent. 

(d) Accretion rates as a function of stellar mass and age 

As outlined above, we find that the mass accretion rate in our 
sample shows an approximate power law relation with the stel- 
lar mass, with an exponent of 2.8-3.4. This is only an average 
relation, and individual objects scatter around this relation by at 
least an order of magnitude. Interestingly, the relation that we 
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?e of 1.0-2.1 were found dWhite & Basri[|2003 


Muzerolle et al. 


20031 Calvet et al.ll2004l iMuzerolle et alJl2005 


Mohantv et al. 2005t Natta et al.l2006llGarcia Lopez et al.l2006 


Herczeg & Hillenbrand 2008; Gatti et al.ll2008b. We will discuss 



logM acc = -7.50(±0.17) + 2.7(+0.30) x logM* 



(6) 



this further in Sect.| 

In Fig. [17] we show the accretion rates as a function of stel- 
lar age. In this figure, each star is color-coded according to 
its mass. On the whole, we observe a clear trend of decreas- 
ing accretion rate with increasing age. This trend is more ob- 
vious for stars below 0.5 M Q than for the more massive mem- 
bers, though. For very low mass stars (M»<0.3M o ), the accre- 
tion rate evolves from ~10~ s - 10" 9 M yr~' at ages below 1 Myr 
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Fig. 15. Normalized Ha (solid lines) and H/3 (dashed lines) emission lines of sources that show particularly broad and complex line 
profiles. Note that the majority of sources show single-peaked, much more symmetric profiles. 



to ~10~ 9 - 10" 11 M yr _1 at ages above 3 Myr. Our ensemble of 
stars with measured accretion rates contains only 1 1 stars with a 
mass above 1.0 M Q . These all are younger than 3 Myr and have 
accretion rates of order 1CT 9 - 10 -11 M Q yr _1 . Within this sam- 
ple there is no clear evidence for an evolution of accretion rate 
with age. 

4.3.3. Other emission lines 

In addition to the hydrogen and helium emission lines, which 
were discussed in the previous section, a number of other emis- 
sion lines are frequently seen in the optical spectra of our sample 
stars. These may trace accreting material, the disk surface, jets, 
or stellar/disk winds. In the following paragraph we briefly recall 
existing knowledge concerning these lines. 

Forbidden line emission in the [O I] 6300 A line of- 
ten shows a low- and a high-velocity component. The 
low-velocity component may trace the disk surface (e.g. 
lAcke & va n den Ancker 200f j) or i n a poorly collimated disk 
wind (e.g. iKwan & Tademarull 19951) . whe reas the high-velocit y 
component arises in a jet close to the star {Hartigan e t alJll995l) . 
Forbidden line emission in the [O I] 5577 A line appears primar- 



ily as a low- velocity component dHamannlll994t lHartigan et alj 
1995). Note that this line may suffer from terrestrial atmo- 
spheric contamination in some cases. Forbidden line emission 
in the [Nil] 6583 A and 6678 A lines usually shows up only 
in t he high-velocity com ponent, tracing the unresolved stellar 
jet (lHartigan et all 1 19951) . The Call near-infrared triplet (8498, 
8542, and 8662 A) often shows anomalous intensity ratios in 
T Tauri stars, strongly deviating from the nominal 1:9:5 line ra- 
tio for optically thin media, with the 8498A line being stronger 
than the 8542A line in some sources ( |Hamann| [l994). The Call 
triplet often shows a broad emission profile, and the line fluxes 
correlate strongly with the accretion rate, sugge sting these lines 
are for med in the magnetospheric infall flow dMuzerolle et alj 
1998a). Forbidden emission in the [S II] line is rarely observed 
towards T Tauri star s due to the low abu ndance of sulfur in the 
interstellar medium ( lHartigan et alJll995l) . 

We examined all young stars observed with VIMOS for the 
abovementioned emission lines. In TableslTOl and QT| we give 
an inventory of the lines detected in the individual stars, list- 
ing their equivalent widths. In Fig.[18j we compare the observed 
luminosities in six emission lines with the accretion luminosi- 
ties (L acc ) as derived from Ha. All lines are strongly correlated 
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Fig. 16. (a)(b)(c): The relation between accretion rates deduced 
from the Ha(a), H/3 (b), or He I A — 5876 (c) emission line lumi- 
nosity and stellar mass for the YSOs in our spectroscopic sample 
in L1630N and L1641. In panel (a), the filled circles represent 
the YSOs observed with VIMOS, and the open circles show the 
YSOs from literature. The solid line in each figure represents the 
best fit power law to the observed distribution for all sources in 
the VIMOS sample. In panel (a), the dashed line shows the best 
fit if also literature values are included, (d): the relation between 
accretion rates and stellar masses for YSOs in the literature, i.e. 
explicitly excluding our results (see Sect. |5.21 >. The filled circles 
represent YSOs with accretion rates estimated from U-band ex- 
cess emission or veiling in UV/optical spectra, the open circles 
represent stars for which accretion rates were estimated from 
emission lines (Ha, Ca 11/18662, Bry, Pa/3, and Pay). 
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Fig. 17. The relations between accretion rates from Ha emis- 
sion luminosity and stellar ages for YSOs in L1630N, L1641C, 
and L1641D. The symbol colors correspond to different stellar 
masses. 



with the accretion luminosity, but some lines show a larger dis- 
persion around the average correlation than others. In particu- 
lar, the [OI] 5577 and 6300 A lines show a rather large scat- 
ter. This agrees with the notion that these lines are not directly 
related to the accre tion process but instead arise in, e.g., the 
disk surface (see e.g. Acke & van den Anckerl200 6; Fedele et al.l 



2008; van der Plas et al. 1 120081) . For these lines, the correlation 
between line luminosity and accretion luminosity may simply 
be explained by the scaling of L acc with stellar mass, and the 
fact that more massive, more luminous stars will induce more 
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Fig. 18. The correlation between accretion luminosities and 
the emission luminosities of different emission lines: (a) 
[O I] 5577 A, (b) [O I]6300 A, (c) [N II] 6583 A, (d) He 1 6678 A, 
(e) [S II] 6730 A, and (f) Call 8498 A. The accretion luminosi- 
ties are calculated from Ha emission luminosity using the for- 
mulae in AppendixlBl 



[OI] emission in their vicinity. The Hel 6678 A line is very 
strongly correlated with L acc , showing only a very small disper- 
sion. This confirms that it is a good tracer for accretion. The 
Call 8498 A line only appears in objects with L acc >3xl0~ 4 L o 
and also shows a relatively small dispersion around the average 
relation. The [Nil] 6583 A and [S II] 6730 A lines are detected 
in too few sources (~10) to properly assess how tightly they cor- 
relate with L acc . These lines are thought to arise in jets emerging 
from accreting systems and therefore their luminosities are ex- 
pected to roughly scale with L acc . Based on our data we cannot 
distinguish between such an accretion-jet relation and a simple 
scaling of the line luminosities with the stellar luminosity. Note 
also that line emission in jets depends on shocks being present, 
i.e. the jet impinging on an ambient medium or having varying 
outflow rates and velocities, causing jet-internal shocks. Thus, a 
relation between the luminosity of line emission from jets and 
the accretion rate may be dilluted by temporal variations in both 
quantities, as well as by source to source differences in the am- 
bient medium. 

Eight of the young stars we observed show both the 
[S II] 6716 and 6731 A lines. The flux ratio of these lines pro- 
vides a direct measure of the electron density. The relative in- 
tensities (6716/6731) are identical within uncertainties, with a 
median ratio of 0.53, suggesting that both [S II] lines ar e satu- 
rated with electron density >7xl0 3 cm -3 (|Hamann 19§3)- 



4.4. Exotic objects 

A natural consequence of conducting a survey in which large 
numbers of sources are studied, is the discovery of objects with 
extreme properties. We will briefly discuss several objects we 
considered worth special attention. 
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4.4.1. Subluminous objects with high emission line 
equivalent widths 

Three stars in L1630 (#33, #90, and #94) and one star in L1641 
(#122) show exceptionally rich emission line spectra, with the 
emission lines exhibiting very high equivalent widths. In ad- 
dition to the hydrogen balmer series, emission lines of He I, 
Nil, S II, OI, Oil, Call, Fel, Fell, and Nal are identified. All 
these stars have strong infrared excesses in the IRAC and MIPS 
bands, but generally show little or no excess in the near-infrared 
2MASS bands. Their optical spectra and SEDs are shown in 
Fig. OS] 

The high equivalent widths of e.g. Ha are not due to abnor- 
mally high line luminosities, but instead seem to be caused by 
reduced photospheric continuum levels, making the lines appear 
bright in contrast. We have marked these sources in the HR dia- 
gram (Fig.[6]l, and they appear subluminous by a factor ~ 10 with 
respect to the bulk of objects of similar spectral type. 

IComeron et alj d2003l) have previously identified sources 
with similar properties in the Lupus 3 dark cloud. They inves- 
tigated 3 possible explanations: (1) the sources are embedded, 
strongly accreting Class I sources seen in scattered light; (2) 
they are sources with edge-on disks of which we see the pho- 
tosphere only in scattered light but the emission lines (more) 
directly, making the latter appear bright in contrast; (3) they are 
sources in which strong sustained accretion alters the pre-main 
sequence evol ution making objects appear sublumino us for their 
spectral type dHartmann et aljl 1 997t ISiess et alj[l997l) . 

Option (1) is excluded by Com eron et alJd2003h since Class I 
sources seen in scattered light would have easily been spa- 
tially resolved in their observations, which instead revealed point 
sources. In our VIMOS pre-imaging observations, stars #33 and 
#90 in L1630N appear as single point sources at the resolution 
limit of our observations of fwhm~QI!l (315 AU). Our image of 
star #94 in L1630N is well reproduced by the sum of two point 
sources, suggesting that this star is a binary at a separation of 
0766 (~300AU). The fainter component (in the R-band) is lo- 
cated south-east of the brighter component at a position angle 
of ~109° E of N. We do not think that this object is an edge- 
on disk seen in scattered light, since in that case the individual 
"blobs" of scattered light would be expected to be spatially re- 
solved, given their large separation. Star #122 in L1641 appears 
as a point source, but has a faint, spatially extended "blob" of 
emission about 078 north of the star. This may be shock-induced 
Ho- emission from a jet emerging from this object. We conclude 
that we do not find spatiall y extended emission fr om the central 
sources, in agreement with IComeron et al. I (120031) . 

Op tion (2) was considered to be unlikely by IComeron et alj 
(2003) since there is strong evidence from the Ha line strengths 
and line widths that they are formed in magnetospheric accretion 
columns very close to the star. Thus, an hypothetical edge-on 
disk would obscure the emission lines as much as the photo- 
spheric continuum and the equivalent widths would remain un- 
altered, though the apparent under-luminosity can be explained 
in such a scenario. Also in our observations the balmer lines are 
clearly spectrally resolved and likely arise close to the central 
star. Thus, we agree with IComeron et alj d2003l) that edge-on 
disks do not provide a satisfactory explanation of the nature of 
these objects. 

IComeron et alj (120031) consider option (3) the most likely 
scenario for their exotic objects. Even though the magnitude of 
the "under-luminosity" in their objects is clearly larger than pre- 
dicted by theory, the models do prov i de a go od qualitative match 
to the observations. IComeron et al.1 d2003) argue, though, that 
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Fig. 19. The optical spectra (left panels) and dereddened SEDs 
(right panels) for the four exotic stars in LI 630 (see Sect. 14. 4. Ti l, 
and LI 641, and a new the FU Orionis object (ID#105 in LI 641, 
see Sect. l4.4.2l i. The photospheric emission level is indiacted 
with a grey curve in each panel. The blue points represent the 
optical photometry from SDSS or LAICA, the yellow points in- 
dicate 2MASS photometry, and the red points indicate Spitzer 
photometry. 



the effect will be stronger for their sou rces because of the low er 
mass compared to the range studied by Hartma nn et alj (Q~997). 

4.4.2. A new FU Orionis object 

Star #105 in L1641 shows a clear P-cygni profile in both the 
Ha and H/3 lines. Blue-shifted absorption is observed at a range 
of velocities up to approximately -300kms _1 , the peak of the 
Ha emission is redshifted to ~100kms~' (see Fig. [15]), a typ- 
ical profile of Ha emission line from FU Orionis type stars 
dReipurth et alj|1996t iFedele et alj 120071) . In Fig.[L9] its optical 
spectrum and SED are shown. The IR excess of this source is ex- 
traordinarily strong and the IR luminosity exceeds the estimated 
stellar luminosity by a factor of >5. Emission in forbidden tran- 
sitions of [OI], [S II], and [Nil], as well as permitted transitions 
of Fe I and Fe II are detected. We derived a spectral type of K5 .5 
for this star, which c ompares reaso nably well with an earlier de- 
termination of K3 bv lAllenldl995l) . 

The observed properties of this object provide a perfect 
match to those of FUOR stars, a relatively rare class of young 
stars thought to undergo an accretion outburst, and whose system 
luminosity is dominated by the release of gravitational energy of 
accreting material rather than stellar photospheric emission. The 
IR excess emission constitutes an estimated luminosity of 20 L Q . 
Given the estimated stellar mass and radius, an accretion rate 
of a few times 10~ 6 M yr~' is implied. The forbidden emission 
points at strong outflow activity. 
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Fig. 20. (a)(b): The visual extinction distribution of our sam- 
ple observed with VIMOS in L1630N and L1641. The open 
histograms show the distribution of all the stars with reliable 
spectral types. The filled histograms display the YSO distribu- 
tion among them, (c): The visual extinction distribution for non- 
members in L1630N (solid-line histogram) and LI 641 (dashed- 
line histogram). 



4.5. Extinction 

Robust extinction estimates were made for each individual ob- 
ject using the method outlined in Sect. 13.3.21 In Fig. l20l' a.b) 
we show the resulting Ay distributions, distinguishing between 
cloud members (shaded grey) and field stars. In Fig. l20l c) we 
zoom in on the field population. 

The YSOs show a similar distribution of extinction values 
in both clouds: a peak in the distribution at very low extinction 
(Ay<l mag) and a gradual decrease in number counts towards 
higher Ay. The fraction of sources with very high optical extinc- 
tions (Ay>5 mag) is somewhat higher in L1630 than in L1641, 
the opposite is true for sources with Ay<l. The distribution of 
extinction values may reflect the distribution of the young stars 
within the molecular cloud: stars located "on the near side" of 
the cloud will on average have low extinction, whereas objects 
located "on the far side" have higher extinctions. However, "lo- 
cal" density variations within the cloud may affect the distri- 
bution equally well: some sources will be located behind very 
dense clumps whereas others are not. Additionally, some objects 
may have a disk inclination such that our sight line goes through 
the outer part of their flared disks, causing additional local "cir- 
cumstellar" extinction. Remnant envelopes may have the same 
effect. 

The field population shows a different distribution of ex- 
tinctions, best seen in Fig. FSOf c). Also here there is a peak at 
Ay<l mag, consisting of foreground objects and background ob- 
jects at relatively "clean" sight lines. In addition, there is a dis- 
tribution between 1 and ~8 magnitudes of Ay. This distribution 
is relatively well defined in L1630N with a clear peak around 
Ay=3-4mag, but is somewhat broader in L1641. It reflects the 
total column density of dust in the entire cloud in the sight lines 
towards the respective stars. Note that in both the YSO and field 
population there is a bias against objects with very high extinc- 
tions, since such objects are too faint for optical spectroscopy. 



of (Lada) Class 0/1 and Class II sources, iden tified on the ba- 
sis of their infrared colors using the criteria in iGutermuth et all 
d2008l) . have been indicated with yellow asterisks and red 
+ signs, respectively. The young stars included in our spectro- 
scopic (VIMOS) sample have been marked with blue dots. Note 
that these include both Class II and Class III sources. 

As noted before by numerous authors (e.g. lHartmannll2002l : 
iMegeath et all l2005at lEvans et alj 120091) . the distribution of 
Class 0/1 sources closely follows the densest parts of the molec- 
ular cloud as traced by the 13 CO data, and shows a filamen- 
tary structure. The Class II sources are distributed more evenly, 
though they also show concentrations in the densest cloud parts. 
The YSOs in L1630N are mainly distributed in two clusters, 
which are associated with two dense regions of 13 CO molecu- 
lar clouds. In L1641 the young stars are more dispersed across 
the whole region, with several l ocal concen t rations . Based on 
their near-infrared image survey, IStrom etal.1 (119931) have iden- 
tified 8 aggregates in this region. Since their observations do not 
cover the entire LI 641 region, we applied the nearest neighbor 
method to the spitzer data to find the new aggregates/clusters. 
With the NNM, we find 9 aggregates in LI 641, named groups 
1-9. Among these, group 3 and 4 are newly identified. Groups 1, 
2, 5, 6, 7, 8 and 9 correspond to the L1641 south cluster, the CK 
group, L1641 C, KMS 36, KMS 35, t he V380 Ori group , and 
LI 64 IN, respectively, as identified by IStrom et alj (11993b . We 
do not recover the aggregate HH 34/KMS 12 due to the small 
number of stars (~5) it possesses. 



5. Discussion 

A general goal of surveys like ours is to gain insight in the 
physics of disk evolution by finding empirical relations between 
observable properties. In particular, we may seek for correlations 
of disk geometry and accretion rate with stellar mass, age, and 
formation environment. An evolution of the disk geometry and 
the accretion rate with age is certainly expected, as well as a de- 
pendence of the accretion rate on stellar mass. Disk evolution is 
a function of stellar mass as well, in the sense that disks around 
high-mass stars (approximately B type and earlier on the main 
sequence) evolve faster than those around low-mass stars (e.g. 
iNatta et al.ll2000t lAlonso-Albi et al.ll2009l) . Whether the evolu- 
tion of the disk depends on stellar mass within the low-mass 
regime probed here, is not clear. The influence of the formation 
environmment, i.e. whether a star formed in a clustered environ- 
ment or in isolation, is a matter of debate. One may consider 
how the disk evolution is affected by gravitational interactions 
with other cluster members and by the strongly enhanced (far-) 
UV radiation field compared to interstellar space, causing photo- 
evaporation of the outer disk regions. When making quantitave 
theoretical assessments of these effects, one finds that the disk 
regions we see at A < 24 /an are not noticably affected, even in 
clusters of 100-1000 members dAdamsl 120081) . The number of 
members in the aggregates or clusters that we identify is usu- 
ally considerably smaller (N<100), and thus, from a theoretical 
vantage point, we do not expect to see a significant effect of the 
formation environment on the disk properties. 



4.6. Spatial distribution of YSOs in L1630N andL1641 

The spatial distributions of young stars in the L1630N and 
L1 641 clouds are sh own in Fig. [2] overp l otted on 13 CO maps 
by lBally et all dl987l) and lMiesch & Ballyl dl994l) . The positions 



5. 1 . Disk frequency: trends with stellar mass and age 

In Fig. [21] we display the fraction of YSOs which show clear 
indications of circumstellar material in the form of infrared ex- 
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Fig. 21. The disk frequency as a function of stellar mass for 
YSOs in L1630N (filled circles) and L1641C (filled circles, 
cluster/aggregate population), and LI 64 ID ( filled circles, dis - 
tributed population), IC 348 (op en diamonds. [ Lada et al1 l20Q6), 
Chamaeleon I (open squares, iLuhman et al. 2008). Absolute 
number counts are given at the top of each panel, for each mass 
bin. 



cess emission, as a function of stellar mass^]. For reasons out- 
lined in Sect. 12.3.31 these numbers may somewhat over-estimate 
the true disk frequency, but trends with stellar mass and age re- 
main unaffected. In Fig.l2"Tl we also show the disk frequencies 
for IC 34 8 as found by Lada e tail (120061) and Chamaeleon I as 
found by ILuhman et all d2008l) . For L1630N and L1641D, we 
find some evidence for a disk frequency that increases with stel- 
lar mass: the increase between ~0.2 M Q and ~ 1.5 M is ~2cr and 
~3cr for these populations, respectively. For the clustered pop- 
ulation in LI 641, our data are consistent with a disk fraction 
that is constant with stellar mass (the highest mass bin contains 
just 3 stars, of which 1 has a disk, and the apparent decrease 
is not significant). The trend of increasing disk frequency with 
increasing stellar mass that we tentatively identi fy in L1630N 
and_L1641D is remarkably similar to that seen by (Luhman et al. 
2008) in the ~2 Myr old Cham aeleon I cloud. In the somewhat 
older I C 348 dLada et al.ll2006l) and <x Orionis dHernandez et all 
2007b) regions, the disk frequency is lower for the stars in the 
highest mass bin (see Fig.[2Tb. If the behavior of increasing disk 
frequency with increasing stellar mass at young ages, and a re- 
duced disk frequency for the higher mass stars at later times is 
universal, it may be naturally explained if the higher mass stars 
form somewhat later than the low mass stars but subsequently 
dissipate their disks faster. 

The disk frequency as a function of stellar age is shown in 
Fig. [22] (top panel). For the distributed population in L1641 we 
see a constant disk frequency for the first 3-4 Myr, after which 
we see a ~2cr decrease in the last age bin. In the clustered popu- 
lations L1630N and L1641C we observe a quantitatively differ- 
ent behavior: in the first 1-2 Myr, the disk frequency is approx- 
imately constant and consistent with that observed in L1641D, 
within uncertainties. In the age bin 2-3 Myr the disk frequency 
is reduced by ~2cr in both the L1630N and L1641C populations. 
Both the magnitude and the timing of the decrease in disk fre- 
quency are strikingly similar in L1630N and L1641C, underlin- 
ing the significance of the result. The age bins above 3 Myrs con- 
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Fig. 22. The disk frequency as a function of age for YSOs in 
L1630N ( open circles) and L1641 ( open triangles for clus- 
ter/aggregate population, and open squares for distributed pop- 
ulation). 



tain insufficient stars in the clustered populations to give mean- 
ingful disk frequencies. Our results strongly support the notion 
that disk dissipation proceeds faster in objects that form in a 
clustered environments than in objects that form in isolation. 
Qualitatively, this behavior is expected from theory. However, 
given the relatively low stellar densities in the clustered environ- 
ments that we consider here, compared to dense clusters such as 
the Orion nebula clus ter, the magn itude of the observed effect is 
higher than expected dAdamsll2008l) . 

5.2. Accretion rate as a function of stellar mass 

How the rate at which material accretes depends on the mass 
of the central star has been a topic of considerable attention. 
Power law fits of the form M acc oc M" h ave yielded values in 
the range 1.0—2.1 for the exponent a dWhite & Basri 2003 
Muzerolle et aLlfeOOSblCalvet et alJl2004tlMuzerolle et al.ll2005 



Mohantv et al. 2005; Natta et al.l2006UGarcia Lopez et al.l2 006: 



Herc zeg & Hillenbrand 20081 iGatti et all 120081) . As shown in 
Sect. l4.3.2l and Fig.QlJa-c), we consistently find a steeper ex- 
ponent of a — 2.8-3.4 from each of the three emission lines we 
use as a tracer of M acc (Ha, H/J, He I). The sample we investi- 
gated contains numerous stars in the mass range of 0. 1 - 1 .0 M Q 
but only very few stars more massive than the sun. 

To investigate this further we gathere d a large set of accre- 
tion rate estimates from the literature dG ullbring e t al 
White & Basrill2003HMuzerolle et dJl2003t [Hartigan&l 
2003 1 : ICalvet et all l2004t iMuzerolle et all 120051: iNatta < 




2006; 



5 The mass bins used are, in log(M,/M ), -1 to -0.5, -0.5 to 0, and 
to 0.5. 



1 20061: iMohantv et all 120051: iGarcia Lopez et al. 
Herczeg & Hillenbrand! l2008t iDahml 120081) . of~stars in a 
range of star forming regions including Taurus-Aurigae, IC 348, 
pOph, /lOri, Orion OB and upper Scorpius. We estimate their 
masses using their luminosities and effective temperatures, 
which were taken directl y from the l iterat ure, with the PMS 
evol utionary track s from iDotter et all d2008l) (for M>0.1M o ), 
and iBaraffe et all d 19981) (for M<0.1M o ). From the stars 
discussed in INatta et al.l d2006l) we included only those with 
confirmed spectr al types and adopted the ir spectral types and 
luminosities from Luhman & Riekg dl999l) . 

The result is shown in Fig. [Tol d). The red open circles in this 
figure represent measurements of the mass accretion rate derived 
from emission line strengths, the filled green circles represent 
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those derived from UV excess emission and veiling of optical 
spectra. The usual picture emerges: a clear trend of increasing 
accretion rate with increasing stellar mass, and a large scatter 
of individual sources around the average relation. If we make a 
power law fit of the form M acc oc M", and we restrict the fit to the 
mass range M, < 1 .0 M , we find a value of a ~2.8 for the expo- 
nent. This is very similar to the result we have obtained from the 
sample studied in this work, which covers the same mass range. 
If we perform the same fit over the whole mass range plotted in 
Fig. fToT d), which includes a number of HAeBe stars, we find an 
exponent of a ~2.0. The latter value agrees with that found by 
previous authors. Our results indicate that the dependence of ac- 
cretion rate on stellar mass is not uniform over the entire mass 
regime, but instead is c onsiderably steeper b elow ~ 1 M than at 
higher masses (see also Hartmann et al. 200^). 

Due to the dependence of the mass accretion rate on the sys- 
tem age, it is important to consider this aspect. If the stars with 
a mass above 1 M would be significantly older than those of 
lower mass, the the difference between the M acc (/?») in the sub- 
solar and super-solar mass regime as seen in Fig. fToT d) could be 
an artifact. We therefore checked what would happen if we in- 
clude only stars from Taurus-Aurigae, IC 348, p Oph, and A Ori, 
i.e. from regions that all have an age of <3 Myr. This yielded re- 
sults that are consistent with those described abov^J and thus the 
mass dependence of the accretion rate that we derived is robust. 

5.3. Ages of the different populations 

In the traditional view of low-mass star formation, CTTSs 
evolve into WTTSs when their circumstellar disks dissipate, 
and WTTSs should therefore on average be older than CTTSs. 
Observations of various star-forming regions, however, did usu- 
ally not yield evidence for an age difference b etween the CTTS 



and WTTS population (e.g. iHerbigl [l99l iHartmannl l200Tt 
iHerbig & Dahml 120021; iDahm & Simonll2005l) . though in some 



cases the WTTS are indeed found to be older than the CTTSs 
dHartigan et al.lll995l:lBertout et al.ll2007l) . 

The age distribution of both classes of objects is shown in 
Fig. 123? a). This figure encompasses our entire sample of YSOs, 
i.e. the sources in L1630N and L1641 have been put together. 
The median ages of the CTTSs and WTTSs are ~0.8Myr and 
~ 1.2 Myr, respectively. A KS test reveals a relatively low prob- 
ability (P -0.03) for the WTTSs and CTTSs to be drawn ran- 
domly from the same age distribution. The WTTSs are fur- 
ther divided into disk harboring objects with clear IR excess 
emission, and those who appear diskless. The probability that 
the WTTSs with and without disks are drawn randomly from 
the same population is low (P ~0.05), whereas the age distri- 
butions of WTTSs with disks and CTTSs are indistinguishable 
(P-0.94). 

In Fig. l23f b) we show the age distributions for YSOs with 
optically thick disks and those with transition disks. The median 
ages for both populations are 0.8 Myr and 1 .9 Myr, respectively, 
and the transition disks thus are on average clearly older. A KS 
test yields a very low probability (P ~0.003) for the stars with 
normal optically thick disks and the transition objects to be ran- 
domly drawn from the same population. In contrast, the age dis- 



6 In a fit over the whole mass regime in which only stars from the 
four mentioned star forming regions were included, we find a = 2.27, 
i.e. only slightly larger than in the fit including all objects in Fig. ll61 d). 
This small difference is due to the fact that the abovementioned star 
forming regions contain relatively few M, > 1.0 M Q stars, thus biasing 
the fit towards the slope of the low-mass regime. 
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Fig. 23. Left panel: The histograms showing the distribution 
of ages for the WTTSs without disks, WTTSs with disks, and 
CTTSs. Right panel: The distributions of ages for YSOs with 
"normal" optically thick disks and transition disks. 



tributions of the WTTSs without disks and the transition objects 
are indistinguishable (P ~0.53 in a KS test). 

Transition disk objects are on average older than the normal 
disk population. This suggests that disk-binary interaction and 
gravitational instabilities in the disk are not the dominant mecha- 
nisms causing a transition disk appearance, as these mechanisms 
would take effect from the earliest stages and would not lead to 
an "old" transition disk population. 



5.4. Median SEDs 

In Fig. [24] we show the median SEDs of the YSOs in our sam- 
ple that are surrounded by "norma l" optically thick disks, de- 
fined as those having q-ir AC >-1.8 (lLada et al.l I2006I) . We also 
show the SEDs of sources c lassified as having transition disks. 
Following lLada et"aL1 ((2006), we divide the sample in six spec- 
tral type bins. We also show the media n SEDs of the ~2-3Myr 
old cluster IC 348 from lLada et alj d2006l) with dotted curves, of 
the ~ 1-2 Myr old distributed population in Taurus dFurlan et al.l 
with solid curves, and the 



-5 M yr old population in up- 
per Scorpius dDahm & Carpen ter 2009) with dashed curves. For 
the cluster IC 348. lLada et al.l d2006l) only presents 'observed' 
SEDs. We determine reddening by fitting model atmospheres of 
corresponding spectral types to the observations in optical bands. 
The derived visual extinctions are around 1-3 mag for different 
spectral types. Note that the Taurus median SED covers spec- 
traly types K4-M2 without distinguishing between various sub 
types, the upper Scorpius SEDs distinguish only between spec- 
tral types earlier and later than M2. 

The median SEDs of the "normal" optically thick disks in 
L1630N, L1641C and L1641D are identical within errors at all 
wavelengths and for all spectral types, except for a marginal 
(~2cr) difference at 24 /mi for the K6-M0 spectral bin. These 
SEDs are also indistinguishable from the population in IC 348 
and Taurus. The transition disk SEDs are clearly different, and 
closely resemble the median SED of upper Scorpius. 

The excess emission of the optically thick disks in the 
IRAC bands is a function of spectral type, with the excess be- 
ing strongest for the K-type stars and becoming progressively 
weaker towards later sp ectral type s . This trend is fully consis- 
tent with that found by lLada et all d2006l) in IC 348. The tran- 
sition disk sources show an opposite trend: the IRAC excess is 
lowest at the early spectral types but becomes noticably stronger 
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Fig. 24. Median SEDs of the stars with optically thick disks in L1630 N, L1641C and L 1641D. We also plot the medi an SEP of 
the tr ansition disks, as well as those of the IC 348 (dotted line. 2-3 Mvr.[Lada et al]|2006l) . Taurus (solid line, 1-2 Mvr. [Furlan et ail 
2006), and upper Scorpius (dashed line, ~5 Mvr. TPahm & Carpenterll2009l) regions. The photospheric emission level is indicated 
with a grey curve in each panel. 



at spectral types later than M4. The combined effect is that for 
spectral types later than M4, the discrimination between stars 
classified as having optically thick disks and those having tran- 
sition disks is no longer obvious. The MIPS 24 /mi excess of the 
transition disks is only slightly smaller than that of the optically 
thick disks for the early spectral types and equal within uncer- 
tainties for the later spectral types. 

5.5. Star formation modes in L1641 

With the Spitzer data, we have found 9 aggregates/clusters in 
L1641, which include 31+3% of YSOs identified by four IRAC 
bands. We have classified the YSOs identified by Spitzer into 
class 0/1 or class II types. Among them, 58±5% of class 0/1 
sources and 79±6% of class II sources are formed in isolation. 
The high fraction of class 0/1 sources in the distributed popula- 
tion suggests that most stars in LI 641 are formed in isolation, 
since these class /1 sources are very young (less than 0.5 Myr, 
lEvans et ail 120091) . and cannot leave their parental molecular 
cloud given the typical stellar velocity d ispersion of in the Orion 
molecular cloud complex of ~1 km s _1 ( Strom et alj|1993l) . 

In our sample, YSOs formed in aggregates/clusters account 
for 31+3% of all YSOs in LI 641, consiste nt with previo us es- 
timat es of, e.g., -30% dStrom et all [l 9931) . or 25-50% dAllenl 
1 1995b . The median age for YSOs in aggregates/clusters is 
1.1 Myr, which is similar to the median age (~ 1.2 Myr) for 
the distributed populations. A Kolmogorov-Smirnov (KS) test 
yields no statistically significant difference betweeen the age dis- 
tributions of both populations (f~0.3) and we thus find no evi- 
dence for a different star formation history between the clustered 
and distributed populations. 

We divide the ages r of our sample into three bins: t < 1 Myr, 
1 Myr< r <3 Myr, and 3 Myr< r <10 Myr. For each age bin, we 



compute the fraction of stars that resides in the distributed pop- 
ulation, and plot these in Fig. [25] We obtain an additional point 
in this diagram at the youngest ages by including the class 0/1 
sources identified from the S pitzer data and a ssigning an age 
of less than 0.5 Myr to these (Evans et al. 2009). The resulting 
fractions of YSOs in the distributed population are 58±6% for 
objects younger than ~0.5 Myr (the class 0/1 sources), 65±8% 
for stars younger than 1 Myr (class II sources), 69±9% in the in- 
terval 1-3 Myr, and 77+13% in the interval 3-10 Myr. These 
fractions are equal within the uncertainties of the individual 
points. However, a slight trend of an increasing fraction in the 
distributed population with increasing age is seen. This suggests 
that the older, unbound aggregate/cluster population is slowly 
spreading into the distributed population. We note, however, that 
this effect is too small to produce significant differences in the 
average age of the aggregate/cluser and distributed populations, 
and that most of the stars that we see in isolation were formed in 
isolation. 

5.6. Accretion in transition disks 

Naiit a et alJ J2007) have compiled the properties of a dozen tran- 
sition disks in the Taurus-Aurigae star foming region from the 
literature, studying in particular the accretion rate and the disk 
mass. They find that, in comparison to other stars of similar age, 
objects harboring transition disks have a ~10 times lower me- 
dian accretion rate and a ~4 times higher median disk mass. 
These results suggest an important role for forming jovian plan- 
ets in the evolution from optically thick disks to transition ob- 
jects: if a planet is massive enough it will open a gap in the 
disk, after which the disk region interior to the planet is quickly 
drained by viscous evolution and the accretion rate onto the cen- 
tral star drops. Since massive giant planets may form more eas- 
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Fig. 25. The fractions of distributed population in L1641 at dif- 
ferent age bins. 



ily within massive disks, this scenario would explain both the 
lower median accretion rates and the higher median disk masses 
of transition objects. Note, though, t hat based on SMA observa- 
tions of a sample of transition disks. IcTeza et alj d2008l) find that 
the inner disks only start to be cleared out after the outer disk has 
been significantly dissipated. These observations therefore argue 
for photo-evaporation to be the dominant processes driving disk 
evolution. 

In our spectroscopic sample there are 28 transition disks dis- 
tributed over the L1630N and L1641 clouds, of which 23 have 
estimated Ha equivalent widths. We compare their Ha EWs 
with those of the other YSOs in Fig. [26] Among the transition 
disks, 26+ 1 1 % (6 out of 23) show "strong" accretion activity, 
here defined as having an Ha equivalent width of more than 
2 times the EW threshold used to distinguish between CTTSs 
and WTTSs (see Appendix lAb. In the stars surrounded by op- 
tically thick disks this fraction is 57+6%, and thus there are 
significantly fewer strong accretors among the transition disks. 
However, among the transition disks that do show active ac- 
cretion (Ha EW above the WTTS/CTTS thresholcQ), the me- 
dian accretion rate is 3.0xl0~ 9 M Q yr -1 , which is very similar 
to the median accretion rate of the CTTSs with opti cally thick 
disks i n our sample: ~4.0xl(T 9 M yr -1 . Note that Naiit a et all 
(2007) find a median accretion rate of 3.2xlO~ 9 M yr -1 for 
their trans ition disks, which is consistent with the value we find. 
However, Nai ita et all ((2007) find a much higher median ac- 
cretion rate of ~2.5xl0~ 8 M yr -1 for the optically thick disk- 
harboring CTTSs in the Taurus-Aurigae region than we find for 
our Orion sample (~4.0xlO~ 9 Moyr _1 ). The latter value is con- 
sistent with the "typ ical" accretion rate of young T Tauri stars of 
-SxlO^Moyr- 1 JGuUbrin g et alJ fl99l (white & BasrH l200l 
iMuzerolle etail 120031) . and is also in perfect agreement with 
the findings of Sicilia-Aguilar et al. (2009, in prep.) who find 
a median accretion rate of 2-3x 10~ 9 M yr -1 for both the young 
stars with optically thick disks and those with transition disks in 
Trumpler 37. 

In summary, we find that the fequency of accreting stars is 
lower among transition disk objects than among stars with opti- 
cally thick accretion disks, but the median accretion rate among 
the actively accreting stars is similar in both populations. 



7 We remind the reader that Ha emission with an EW below the 
CTTS/WTTS threshold cannot be unambiguously attributed to accre- 
tion, and we therefore exclude the WTTSs from the current comparison. 
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Fig. 26. The top panels: The Ha EWs vs. spectral type for YSOs 
in the three populations discussed in this work. The filled cir- 
cles are for YSOs with optically thick disks, open circles for 
YSOs with optically thin disks, asterisks for YSOs with transi- 
tion disks, and triangles for YSOs without disks. The solid line 
is the boundary between WTTSs and CTTSs (see AppendixlAl. 
The bottom panels: the distribution of logarithmic ratio between 
the observed Ha EW and the EW threshold, which used to clas- 
sify the YSOs into CTTSs or WTTSs for the corresponding 
spectral type, for three population: YSOs with optically thick 
disks (filled histogram), YSOs with transition disks (solid-line 
histogram), and YSOs without disks (dashed-line histogram). 



5. 7. dumpiness of the molecular clouds 

Our observations of numerous background objects yield accu- 
rate "pencil-beam" estimates of the integrated extinction through 
the whole cloud. The extinction can be converted into estimates 
of the dust column density along each sight line. The angular 
scale probed by each measurement is simply the angular diam- 
eter of the respective background star, and will typically be of 
order 10 -2 milli-arcseconds. The millimeter I3 CO data yield es- 
timates of the gas surf ace density at a spatial resolution of 1 'J 
(Mie sch & Ballv|[l994l) . Thus, we get two measures of the sur- 
face density of the molecular cloud £ c k>ud, at vastly different spa- 
tial resolutions. The comparison of both yields information on 
the dumpiness of the regions probed: both column density mea- 
sures will correlate well in the case of a homogeneous medium, 
whereas they will correlate poorly if the medium shows strong 
substructure on scales below the resolution of the millimeter 
data. A number of authors have studied similar correlations be- 
tween pencil beam extinction estimates, usually based on near- 
infrared phpJojnetry ! jLnd tracers of the gas density (C 18 Q 13 CO , 
CS, e.g. lLada et alJl994l:lKrMrierenill99^:rAlves et alJl999h . 
and found evidence for a clumpy cloud structure. 

The direct comparison of both measures of £ c i ou d depends 
on a number of assumptions: (1) the dust properties are homo- 
geneous across the molecular cloud; (2) the gas to dust ratio 
is uniform; (3) CO freeze-out is not important in the regions 
probed; (4) the molecular tracer is optically thin in the regions 
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Fig. 27. The correlation between 13 CO intensity and extinction 
estimated from the non-members in L1630N and L1641. The 
dashed line shows the best linear fit in L1630N, in the regime 
Ay>2mag where CO is detectable. In L1641 the scatter in the 
distribution is much larger, and we only overplot the relation 
found in L1630N for reference. 



probed. Since our sample contains only sight lines with rela- 
tively low extinction (Ay<10mag, with only a handful of objects 
with Ay>7mag), the 13 CO line remains optically thin, and we 
do not cover dense cores in which CO freeze-out occurs. Rather 
than the dense regions, which are kn own to show strong de nsity 
enhancements on small scales (e.g. Lomb ardi et alj|2006h . we 
trace the low density regions that surround the cores. 

In Fig. [27] we show the relation between our p encil beam 
Ay m e asurements and t he 13 C O intensities from [Bally et ail 
dl987l) : iMiesch & Ballvl dl994 interpolated at the same posi- 
tions for L1630N and L1641. Apart from a few obvious out- 
liers, we find a fairly tight correlation between both quantities 
in L1630N. In L1641, the correlation is much worse. A linear 
fit to the 13 CO intensity as a function of Ay, within the range 
3 mag < Ay < 10 mag, yields the following relation in L1630N: 



7, 3C0 = (-8.88 ± 1.50) + (3.38 ± 0.31) xA v 



(9) 



This fit yields zero 1 CO intensity for Ay*2 mag, which is ex- 
pected since at extinctions below this value CO is dissociated by 
the interstellar UV radiation field. 

Since the L1630N and LI 641 are at approximately the same 
distance, the millimeter data have the same physical resolution 
of ~0.2pc. Our observations therefore suggest that the low den- 
sity medium in L1630 shows relatively little substructure at these 
scales, whereas the LI 641 medium has a substantial amount of 
such inhomogeneities. 

6. Summary 

We have performed a large optical spectroscopic and imaging 
survey of the L1630N and LI 641 star-forming clouds in Orion. 
We combined our data with optical and infrared imaging data 



from the literature. The optical spectroscopy and photometry 
allow accurate determination of the stellar effective tempera- 
ture, luminosity, and line of sight extinction through model at- 
mosphere fitting. Mass and age estimates of individual objects 
were obtained by placement in the Hertzsprung-Russell diagram. 
Accretion rates were estimated from optical emission lines (Ha, 
Hy6, He I). The infrared photometry provides good measures of 
the IR excess emission, from which the evolutionary state of 
the disk can be deduced. In total we investigated 132 YSOs 
in L1630N and 267 in LI 641, of which 65 and 117 were newly 
identified in the respective clouds. 

Our survey products are threefold: (1) a list of identified 
YSOs with spectral types, optical and infrared magnitudes, 
equivalent widths of a number of emission lines, estimates of 
the stellar mass/age, an SED based disk classification, estimates 
of the accretion rate, and line of sight extinction (399 sources); 
(2) a list of unrelated field objects, mostly background stars, with 
photometric magnitudes, spectral types, and line of sight extinc- 
tion (179 sources); (3) a photometric catalog with optical and 
infrared magnitudes of all sources detected in both wavelength 
regimes (21694 sources). 

The young stars in L1630N predominantly formed in 2 clus- 
ters, whereas in LI 641 some stars live in clusters (or rather 
"aggregates") and some in a distributed population. We dis- 
tinguished between these populations using the nearest neigh- 
bor method, and identify two previously unknown aggregates in 
L1641. 

Based on the infrared SEDs we divided the young stars into 
objects with still full blown optically thick disks, optically thin 
disks, transition objects, and diskless stars. We find that the disk 
frequency does not strongly depend on the mass of the star, with 
some evidence for an increasing disk frequency with increasing 
stellar mass. The disk frequency decreases with age, and does so 
earlier in clustered environments than in the distributed popula- 
tion. The latter is not expected from a theoretical vantage point, 
given the low densities and small sizes of the clusters/aggregates 
under consideration. Our data yield no evidence for a substan- 
tial age difference between the aggregate and distributed popula- 
tions, and the possible difference in disk dissipation time scales 
between both populations requires further investigation. In our 
spectroscopic sample we identified 28 transition disks, of which 
20 were previously unknown. Moreover, we identified 47 addi- 
tional transition disk candidates based on photometric measure- 
ments only. 

We estimated accretion rates from the equivalent widths of 
the Ha, H/3, and He 1 5876A lines. The mass accretion rate show 
a clear dependence on stellar mass, with individual objects show- 
ing a large scatter around the average relation. When making 
power law fits of the form M acc oc M" we find values in the range 
of 2.8-3.4 for the exponent a, which is steeper than the range 
1.0-2.1 found by previous authors. We compiled an indepen- 
dent set of mass and accretion rate estimates from the literature. 
We find that over the whole mass range of ~0.05-5.0M o we 
obtain a~2.0, consistent with previous work. If we limit the fit 
to the mass range M, < 1.0 M , i.e. the range occupied by our 
sample, the literature data yield a~2.8, which is consistent with 
our results. Thus, we show that the dependence of the accre- 
tion rate on stellar mass is not uniform, but instead is steeper at 
subsolar masses than above ~1 M . We find a general decrease 
of accretion rate with age, which is less evident for the stars in 
our highest mass bin (M„>1.OM ), possibly due to low number 
statistics. 

The WTTSs are on average older than the CTTSs in our 
sample, but both populations show a large intrinsic scatter in 
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their age distributions. The WTTSs with IR excess, emission 
indicative of a circumstelar disk, have the same average age 
as the CTTSs whereas apparently diskless WTTSs are on av- 
erage older. The age distributions of transition disk objects and 
WTTSs without disks are indistinguishable, and they are on av- 
erage older by a factor of >2 than the CTTSs. 

For L1641 we investigated what fraction of stars exist in 
the distributed and clustered populations. Our data suggest that 
the fraction of stars in the distributed population increases with 
age, from -60% at <0.5 Myr to -80% at >3 Myr, though at our 
current statistics this effect is <2cr and should be further investi- 
gated. 

We find that among the stars with transition disks there are 
significantly fewer strong accretors (26+9%) than among stars 
with optically thick disks (57+6%). We find that the median ac- 
cretion rate of those transitional objects that are actively accret- 
ing is similar to that of accreting stars with normal optically thick 
disks. This agrees with recent results in Trumpler 37 (Sicilia- 
Aguilar et al. 2009, in prep.), but is in contrast to earlier results 
for the Taurus-Aurigae region, in which transition disks were 
found to have a ~10 times lo wer accretion rate th an objects with 
normal optically thick disks (N aiita et al.ll2007|) . Note that the 
median accretion rate we derived for the Orion TDs is consis- 
tent with that found in the Taurus TDs, but that the median ac- 
cretion rate derived for stars with normal optically thick disks is 
much higher in Taurus, and that this causes the aformentioned 
discrepancy. 

We find one previously unknown object whose characteris- 
tics stongly suggests it is an FU Orionis star. Its bolometric (in- 
frared) luminosity exceeds the estimated stellar luminosity by 
a factor >5, and it shows P-Cygni profiles in both Ha and H/3. 
Furthermore we identified four objects with apparently under- 
luminous photospheres for their spectral types which show very 
rich emission line spectra with very high equival ent widths. Such 
objects were found before (IComeron et alj2003l) . who suggested 
that these objects are pre-main sequence stars whose evolution 
has been altered by strong accretion. Such stars would be less 
massive and less luminous than other stars of similar age and 
spectral type. The strong accretion and associated outflow activ- 
ity yields the rich emission line spectrum. 

By comparing molecular cloud column density estimates 
from Ay measurements of background stars (spatial resolu- 
tion ~0.005AU) and 13 CO intensity maps (spatial resolution 
~45000 AU or 0.22 pc) we find that the low density medium in 
which the star forming cores are embedded shows significant 
substructure on scales of ~0.2pc in L1641, but little substruc- 
ture in LI 630. 
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Appendix A: Classifying CTTS and WTTS 

In this appendix we present the criteria we apply to separate 
Classical T-Tauri Stars (CTTS) from Weak-Line T-Tauri Stars 
( WTTS). Our cla s sificat ion scheme is a refined version of that 
of IWhite & Basril d2003l) . Our basic method is very simple: we 
select a large number of young stars from the literature that show 
no evidence for a significant near-infrared excess, i.e. their (in- 
ner) disks have already dissipated. The vast majority of these 
will not be actively accreting, though the sample will contain 
some objects that do still accrete. We then inspect the Ha equiv- 
alent widths of all objects and, as a function of spectral type, 
define the region that contains the bulk of objects as the WTTS 
domain. 

CTTSs are distinguished from WTTSs based on the equiv- 
alent width of the Ha emission line. CTTSs show relatively 
strong, often broad Ha emission lines that are attributed to ac- 
tive accretion. WTTSs exhibit weaker and narrower Ha lines 
which do not point at active accretion, bu t instead appear t o have 
their origin in chromospheric activity. I White & Basril d2003l) 
use accretion-induced veiling of optical spectra to distinguish 
CTTSs and WTTSs, and classify a T Tauri star as a CTTS if 
EW(Ha)> 3 A for K0-K5 stars, EW(Ha)> 10A for K7-M2.5 
stars, EW(Ha)> 20A forM3-M5.5 stars, andEW(Ha)> 40A for 
M6-M7.5 stars. The EW(Ha) threshold significantly increases 
with spectral type due to the substantial decrease of the photo- 
spheric continuum level near the Ha line in cool stars. 

We collected PMS stars from the literature and distributed 
in different star-fo rmation regions, i.e. Ophiuchus, Lupus 
dCieza et all 120071) . Taurus (Luhman et al. 2006,Gudel 

et al 2007),Tr37, NGC7160 dSicilia-Aguilar et alJ 

12001 l2006ah. L1630 N L1641 (this 
dDahm & Simonl 120051: ICieza & Balibei 



JPahml 120051: iDahm & Hillenbrandl 120071). A Orionis cluster 



raper) , 
2007), 



NGC2264 
NGC2362 



(Barrado v Navascues et al. 
tion dBriceno et al.l |2005L . 

Chamaeleon I I dAlcala et all 120081: ISpezzi etal] 12008 
<T Ori cluster dBeiar et al.l Il999t iBarrado v N avascues et al] 



Orion OBI associa - 
Hernandez et al] |2007a 



l2003t ISacco etalj 2008: Hernandez et alJ l2007bl), Coronet 



cluster dSicilia-Aguilar et al] 120081) . IC348 dLuhman et all 
120031: lLada et al] 120061). S erpens cloud core, and NGC 1333 
dWinston et al] 120071, l2009h . In Taurus, some PMS stars have 
multiple measurements of the Ha EW, in which case we used 
the average value. 

In total, we obtained a sample of 536 stars with no or 
weak infrared excess by constraining |[3.6]-[4. 5] |<0. 2, and | [5.8]- 
[8.0]|<0.2. The inner disks around these stars have been mostly 
cleared and the bulk of these objects will no longer be actively 
accreting. In Fig. IA.ll we show their [5.8]-[8.0] vs. [3.6]-[4.5] 
color-color diagram (left panel) and the distribution of Ha equiv- 
alent widths as a function of spectral type. We find that there is 
a quite clearly defined border between the "bulk" of sources and 
the "outliers" with high EW. We interpret the former sources 
to be WTTS where the Ha emission arises in an active chro- 
mosphere, whereas the latter sources are still actively accreting, 
despite there weak or absent near-IR excess. These sources are 
rare, and most or all of them will be transition disk objects. 

In the right panel we also plot the commonly u sed criteria for 
disting uishing between CTTSs and WTTSs by IWhite & Basri 
(2003), with dashed horizontal lines. We can see that these crite- 
ria are not stringent enough to describe the boundary between the 
"bulk" and "outlier" objects, in particular many of the "outlier" 
objects of late-M spectral type would be classified as WTTSs 
according to these criteria. We propose more stringent limits to 
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Fig.A.l. Left panel: Spitzer [5.8]-[8.0] vs. [3.6]-[4.5] 
color-color diagrams for YSOs with no or little infrared 
excess in d i fferent regions, i.e. Ophiuch us, Lupus, Perseus 
(ICieza et all (20071) . Tr37, NGC7160 dSicilia-Aguilar et al.l 
I20051 l2006aE7~L1630 N LI 641 (this paper) , NGC2264 
(IDahm & Simonl 120051: ICieza & Baliberl 120071). NGC2362 
dPahml 120051: IDahm & Hillenbrandl |2007l) . A Orionis clus- 
ter dBarrado v Navascues et al J 120071). Orion OBI associ- 



ation dBriceno et all 120051, 120071: IHernandez et al] 12007 



Chamaeleon 
cr Ori cluster 



I I dAlcala etalj 120081: ISp ezzi et a l] 12008 
(Beiaretal. 1999; Barrado v Navas cues et al.l 
20081: IHernandez et al.l l2007bl). Coronet 



2008), IC348 (LuhmaneLafl 



120031: ISaccoetaL ._ 
cluster dSicilia-Aguilar et al 

120031: lLada et al] 120061), S erpens cloud core, and NGC 1333 
dWinston et al]|2007l 120091) .. Right panel: the relation between 
spectral types and EW(Ha) for stars in the left pan el. The 
dashed lines show the criteria that lWhite & Basril d2003l) used to 
distinguish CTTSs and WTTSs. The grey-shaded area outlined 
by the solid line represents our refined criteria to classify CTTSs 
and WTTSs. 

separate WTTSs from CTTSs: we consider a star to be a CTTS 
if EW(Ha)> 3A for K0-K3 stars, EW(Ha)> 5A for K4 stars, 
EW(Ha)> 7 A for K5-K7 stars, EW(Ha)> 9 A for M0-M1 stars, 
EW(Ha)> 1 1 A for M2 stars, EW(Ha)> 15A for M3-M4 stars, 
EW(Ha)> 18A for M5-M6 stars, and EW(Ha)> 20A for M7- 
M8 stars. Our newly defined boundary is illustrated in the right 
panel of Fig. IA.ll bv the solid line and grey-shaded area. 

Appendix B: Relations between emission line 
luminosity and accretion luminosity 

In this appendix we derive the relations between the luminosity 
in several optical emision lines to the total accretion luminos- 
ity as measured using diagnostics that are independent of those 
lines. Both the line luminosities and the total accretion luminosi- 
ties are adopted from the quoted papers. 



B.1. Hydrogen emission lines 

We collected YSOs with measured Ha emission line lu- 
minosities and accre ti on luminosit ie s from the literature 
dGullbring et al] Il998t iDahml l2008b iHerczeg & Hillenbrandl 
I2008I) and plotted these in Fig. IB. II A resulting least squares fit 
to this distribution yields the following relation: 



log(L, c JL & ) = (2.27 + 0.23) + (1.25 ± 0.07) xlog(L H JL Q )(B.l) 

Similarly, we collected YSOs with measured H/3 emission 
line luminosities and accretion luminosities from th e literature 
dGullbring et all 1 19981: IHerczeg & Hillenbrandl 120081 The best 
fit relation in this case becomes: 

logiL^JLo) = (3.01 ± 0.19) + (1.28 ± 0.05) x log(L w IL Q )(K2) 
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Fig. B.l. The relations between accretion luminosity and emis- 
sion line luminosity. The solid lines show the best power law fits 
to the respective distributions. 

B.2. Helium emission line 

We collected YSOs with measured He I emission l ine luminosi- 
ties and accretion luminositie s from the literature (Dahm 2008; 
iHerczeg & Hil lenbrand 2008). In this case, the best fit reads: 



log(L, cc /L Q ) = (5.2O±O.38)+(1.42±O.O8)xfog(L He u5876/£0)(B.3) 



Table 8. Mass and age estimate for YSOs in L1630N with different PMS evolutionary tracks. A complete version of this table, containing 132 
stars, is available at the CDS. Here we only show the first 10 entries. 



age 
(Myr, DOS) 

0.38^° 

°- 51+ 22 

0.56+ 020 
2 00+™ 

ZA -0.93 

1 07+ - 89 
2.68+H? 





RA 


DEC 


ID 




IJZUUUJ 


1 


05 45 21.38 


-00 00 45.9 


2 


05 45 22.68 


-00 14 27.5 


3 


05 45 26.16 


+00 06 37.9 


4 


05 45 38.26 


-00 08 11.0 


5 


05 45 41.68 


-00 04 02.4 


6 


05 45 41.94 


-00 12 05.3 


7 


05 45 42.80 


-00 01 01.8 


8 


05 45 44.37 


+00 22 58.2 


9 


05 45 44.56 


-00 10 35.6 



mass 
(Mo, DM97) 
0.24+"- 1 " 



age 

(Myr, DM97) 
092+"™ 



0.68+; 2 
90+ 1 - 56 
7 2+o.i8 

93+2^8 

yJ - yD -Q.33 
j 74 +0.35 

60+^ 
2.71+2S 



mass 
( Mq, DOS) 



0.30+ 11 " 1 
13 +8:8§ 

29+^ 9 
0.55+2?! 



mass 
(Mo, S00) 



3+0.04 

-0.02 
32+ 07 

u - Ji -0.05 

57+ - 22 
"■-"-o.io 

25+ 02 

-Q.02 

1 07+8.15 

15+™ 
46 +ii Yt 

0.18+2° 2 



age 
(Myr, S00) 
1.92 +u - ft 

61+4S 

uul -0.16 

1 54+0.41 

2 14+3.60 

-Q.68 
9 04+0-06 

3 52®* 
3 77+0+ 5 

n+o^l 

-0.25 



(M, : , 



age 
(Myr, B98) 

'•'"-0.41 

1 33+ 1 - 23 

4 41+4.86 

1.15+ - 37 
6 09+8:2? 

"•"^-2.48 
j 53+4.8O 

2 33+2 l :o8 1 
3.18+? : ?2 



0.13+ 



-"-0.02 

23+ 08 

u ' iJ -0.05 

43+ 014 

U '+ J -0.08 

u.oi_p„ 
15+ 002 
34+oiiS 

"' J +-0.07 

o. 18+2-25 



-0.1 

0.24+°" 
0.92+1 

0.15+; 

0.43+! 
0.20+! 



.03 



0.13+ 



1.40 
4.74 



+()/.() 



41+" 13 

-0.06 

4 5 +ai4 

U -+ J -0.03 

96+°- 12 

31+ 05 

-MB 

1 35+0.03 

15+^ 
0.78?f!j 

0.20+2S 



Table 9. Mass and age estimate for YSOs in L1641 with different PMS evolutionary tracks. A complete version of this table, containing 267 stars, 
is available at the CDS. Here we only show the first 10 entries. 



DEC 

(J2000) 



Mass 
( M , DOS) 
0.42+""° 
19+^ 
0-1551 

39+ 003 

(113+0.06 
024 +8:8§ 

34+8® 

"■^-0.03 

19+ 001 
"■"-aoi 

Q21 +0.05 
-0 03 



Mass 
(Mo, S00) 
—045+0-05— 

"■^ J -0.04 

20+ 003 
-QP.3 

"■"-0.02 

17+ 003 
"■"-o.oi 

46+ 003 
14+ 005 

"■ -0.02 

25+ 06 
34+ ti! > 2 

"■ J ^-0.03 

17+ 002 
u.i / _ 001 

26+ 005 



ID 



RA 

(J2000) 



-06 15 12.7 
-06 15 07.3 
-06 13 39.9 
-06 24 45.7 
-06 24 38.4 
-06 24 30.3 
-06 27 25.6 
-06 24 14.5 
-06 18 51.2 
-06 28 24.4 



Mass 
(Mq, DM97) 



"■ J +-0.04 

16+ 002 
13™ 

"' 1J -0.01 

16+ 002 

"' lu -0.01 

29+ 02 
-Q.Q 2 
14+ 004 
0. 19+0.07 

27+^ 

"""-0.03 
u.i/ „„i 

16+ 004 



Age 
(Myr, DM97) 
0.63+'' 20 



Age 
(Myr, DOS) 



70+" Ji 

-0 22 

69 +o: " 
14 +! " 2 

"'"-0.06 

99+ 047 

"•"-0.27 

0.28+ ,? 7 



1.02+ 11 ' 
1 34+8:S 

1 30+ 023 

1 - J "-0.20 

o n* 009 



Age 
(Myr, S00) 

1 44+11-4' 

-0.22 

2 55+0.46 
37+1$ 

—0.1 1 
-i 1 7+0.28 

-189 

A Q3+O.O6 
"•"-0.04 
0.74+ 2 « 
7 /;o+0!69 

9 35+0.33 
-0.18 

3 36 +0.09 

24+™ 
"■^+-oo<) 



Mass Age 
(M G ,B98) (Myr,B98) 



-074+o-TO- 

"■' -0.08 



0.19+™ 
0.82+™ 



0.44« 
0.20+?!!? 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



05 35 14.56 
05 35 14.67 
05 35 14.72 
05 35 15.83 
05 35 17.80 
05 35 18.26 
05 35 18.95 
05 35 19.34 
05 35 21.77 
05 35 23.60 



12+™ 

"' lz -0.03 

1 42+ 015 

1 '^ i -Q.21 

19+ 015 

,+8:25 



L32 -l 

1 15+ 1 "' 3 ' 

1-la -Q.12 
^ 57+O.O8 

07+^ 



2.29+ 



1 45+ 2 - 29 
1 17+ - 27 



1.64+ 3 - 22 
2 57+8:^ 

''""-0.48 

1.78+2?, 



Table 12. Unrelated field stars with photometric magnitudes in L1630N. A complete version of this table, containing 108 stars, is available at the 
CDS. Here we only show the first 10 entries. 



RA 


DEC 


u' 


s' 


r' 


i' 


z' 


J 


H 


K, 


[3.6] [4.5] 


[5.8] 


[8.0] 


[24] 


Av 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) (mag) 


(mag) 


(mag) 


(mag) 


Spt (mag) 



1 0545 29.13 -00 1349.4 24.24± 0.68 20.82± 0.02 18.82± 0.01 17.88± 0.01 17.21± 0.01 15.43± 0.05 14.73± 0.05 14.29± 0.09 14.21± 0.06 14.24± 0.06 14.19± 0.10 14.23± 0.26 

2 05 45 29.45 -00 12 12.9 ... 21.09± 0.02 19.27± 0.01 18.02± 0.01 17. 35± 0.01 15. 87± 0.08 15.48± 0.14 15.18± 0.17 14.87± 0.06 14.84± 0.06 

3 05 45 30.81 -000943.1 23.43± 0.36 20.69± 0.01 19.22±0.01 18.41± 0.01 17.83± 0.01 16.20± 0.11 15.87±0.17 15.36±0.20 15.29± 0.06 15.40± 0.06 

4 05 45 31.70 -0008 33.5 21.99±0.10 19.37±0.01 17.71± 0.01 16.83± 0.01 16.21± 0.01 14.60± 0.03 13.86±0.03 13.67±0.05 13.40± 0.06 13.40±0.06 1 3. 45 ± 0.07 13.25± 0.13 

5 05 45 33.01 -000455.0 23.72± 0.46 21. 73± 0.03 20.11± 0.01 19.21± 0.01 18.60±0.02 .... ... ... 15.96± 0.06 15.91± 0.07 

6 05 45 33.72 -000449.0 21.28±0.06 18.28± 0.01 16.68± 0.01 15.90± 0.01 15.37± 0.01 13.91±0.02 13.11± 0.02 12.93± 0.03 12.75± 0.06 12.78±0.06 12.77±0.06 12.83±0.10 

7 05 45 34.32 -0004 27.5 23.46± 0.42 21.19±0.02 18.91±0.01 17.39± 0.01 16.45± 0.01 14.69± 0.03 13.63±0.04 13.36± 0.03 13.20± 0.06 13.07± 0.06 12.98± 0.06 12.91± 0.10 

8 05 45 36.34 -00 13 33.9 24.52± 0.88 21.86± 0.04 19.49± 0.01 18.03± 0.01 17.09± 0.01 15.39± 0.06 14.44± 0.06 14.09± 0.07 13.60± 0.06 13.65± 0.06 13.55± 0.07 13.83± 0.19 

9 05 45 38.07 -00 10 08.9 23.42± 0.35 20.05± 0.01 18.28± 0.01 17.34± 0.01 16.70± 0.01 15.10± 0.06 14.25± 0.04 14.19±0.07 13.98± 0.06 13.98± 0.06 13.85± 0.08 13.68± 0.17 

10 05 45 39.17 +00 09 36.3 22.60±0.15 20.09± 0.01 18.76±0.01 18.13± 0.01 17.68± 0.01 16.36±0.12 15.73± 0.13 15.60± 0.21 15.47± 0.06 15.48± 0.06 



K6 


2.7 


M3.5 


0.1 


F8 


3.8 


G1.5 


4.0 


GO 


4.1 


K4 


2.3 


M2.5 


1.6 


Ml. 5 


2.3 


K1.5 


3.7 


K3.5 


1.9 



Table 13. Unrelated field stars with photometric magnitudes in L1641. A complete version of this table, containing 71 stars, is available at the 
CDS. Here we only show the first 10 entries. 



RA 


DEC 


u' 


g' 


r' 


i' z' 


J H 


K s 


[3.6] 


[4.5] [5.8] 


[8.0] 


[24] 


Av 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) (mag) 


(mag) (mag) 


(mag) 


(mag) 


(mag) (mag) 


(mag) 


(mag) 


Spt (mag) 



1 05 35 18.65 -06 25 09.7 21.12±0.16 18.42± 0.01 17.01± 0.01 15.76± 0.01 15.10±0.01 13.72±0.02 13.01± 0.03 12.82±0.02 12.51± 0.06 12.47± 0.06 12.33±0.07 12.02±0.18 ... M3.5 0.1 

2 05 35 28.58 -06 17 00.0 22.40± 0.59 22.67±0.17 19.77±0.02 18.06± 0.01 16.83± 0.01 14.48± 0.03 13.42±0.03 12.86±0.02 12.52± 0.06 12.38± 0.06 12.39±0.07 12.48± 0.25 ... K5 5.7 

3 05 35 32.41 -06 1648.0 21.02±0.18 20.81±0.04 16.86± 0.01 13.63± 0.01 11.75± 0.01 7.93± 0.03 6.24± 0.06 5.43± 0.01 5.59± 0.06 4.94± 0.06 4.79± 0.06 4.64± 0.06 4.05± 0.06 M6 7.3 

4 05 35 34.81 -06 21 51.3 13.71± 0.01 10.91± 0.01 10.44± 0.01 10.35± 0.01 12.83± 0.01 9.50± 0.02 9.25± 0.03 9.17±0.01 9.11±0.06 9.12±0.06 8.99± 0.06 9.17±0.06 ... B8.5 2.1 

5 05 35 39.41 -06 1602.7 19.87±0.07 17.15± 0.01 15.71± 0.01 15.14± 0.01 14.54± 0.01 13.27±0.03 12.61± 0.03 12.39±0.02 12.09± 0.06 12.27± 0.06 12.23± 0.07 12.23± 0.20 ... M1.5 0.1 

6 05 35 40.03 -06 23 54.3 ... 21.44± 0.06 18.99± 0.01 17.58± 0.01 16.54± 0.01 14.48± 0.03 13.51± 0.03 13. 10± 0.02 12.78± 0.06 12.65± 0.06 12.71± 0.07 12.67± 0.23 ... K5 4.5 

7 05 35 46.67 -06 39 55.1 22.35± 0.75 20.62± 0.04 19.03± 0.01 18.22± 0.01 17.59± 0.01 16.03± 0.09 15.46± 0.12 15.36± 0.16 15.12± 0.08 15.06± 0.07 ... ... ... F6.5 4.0 

8 05 35 48.24 -06 41 35.2 ... ... ... ... ... 17.23± 0.21 16.10± 0.21 15.56± 0.17 15. 19± 0.08 15.03± 0.07 ... ... ... K5.5 4.7 

9 05 35 56.56 -06 52 45.7 ... 21.95± 0.09 19.94± 0.02 18.97± 0.01 18.28± 0.03 16.85± 0.15 15.61± 0.13 15.58± 0.19 15.29± 0.07 15.17± 0.06 ... ... ... K6.5 2.5 

10 05 35 56.58 -06 50 35.2 21.61±0.27 18.48±0.01 16.83± 0.01 15.94± 0.01 15.34± 0.01 13.85±0.02 13.14±0.04 12.91± 0.03 12.76± 0.06 12.64± 0.06 12.62±0.07 12.53± 0.14 ... K4 2.6 



Table 14. Photometric magnitudes for stars in L1630N. A complete version of this table, containing 12199 stars, is available at the CDS. Here we 
only show the first 10 entries. 



RA DEC 


u' 


g' 


r' 


i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) (J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



1 05 45 21.05 +00 00 52.7 ... ... 23.79± 0.30 22.20± 0.1 1 21. 18± 0.21 ... ... ... 17.08± 0.08 17.03± 0.10 

2 05 45 21.07 +00 49 19.8 21. 10± 0.06 19.60± 0.01 18.79± 0.01 18.43± 0.01 18.25± 0.02 ... ... ... 16.51± 0.07 16.21± 0.07 

3 05 45 21.11 +00 38 36.9 ... ... 23. 15± 0.39 21. 93± 0.21 21.21+ 0.38 ... ... ... 16.63± 0.08 16.66± 0.08 

4 05 45 21.14 +00 37 48.4 23.91+0.44 21.20+0.02 19.82+0.01 19.20+0.01 18.77+0.02 ... ... ... 16.30+ 0.07 16.46± 0.07 

5 05 45 21.15 -00 11 05.2 19.82+0.02 17.44+0.01 16.03+0.01 15.31+0.01 14.80+0.01 13.38+0.02 12.82+0.04 12.57+0.02 12.45+0.06 12.46+0.06 12.39+0.06 12.04+0.07 

6 05 45 21.15 +00 18 48.0 ... 24.52+0.38 22.44+0.10 20.86+0.04 20.00+0.08 ... ... ... ... 16.97+0.10 

7 05 45 21.16 +00 47 15.0 ... ... 22.93+0.35 21.50+0.16 20.06+0.14 ... ... ... 16.96+0.09 

8 05 45 21.17 +00 00 06.5 19.05+0.01 17.01+0.01 15.82+0.01 15.21+0.01 14.79+0.01 13.51+0.02 13.05+0.02 12.86+0.03 12.71+0.06 12.72+0.06 12.55+0.06 12.62+0.09 

9 05 45 21.19 +00 45 35.9 ... 21.40+ 0.03 19.67+ 0.01 18.61+0.01 18.02+ 0.02 16.74+ 0.17 15.89+ 0.15 15.82+ 0.25 15.75+ 0.06 15.78+ 0.06 15.64+ 0.28 

10 05 45 21.19 +00 26 07.1 17.04+0.01 15.71+0.01 14.30+0.01 12.81+0.01 13.32+0.01 11.34+0.02 10.76+0.02 10.58+0.02 10.32+0.06 10.40+0.06 10.41+0.06 10.38+0.06 



Table 15. Photometric magnitudes for stars in L1641. A complete version of this table, containing 9495 stars, is available at the CDS. Here we 
only show the first 10 entries. 



RA 


DEC 


u' 


g' 


i 1 


i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



1 05 34 04.47 -06 31 37.9 22.43± 0.56 19.53± 0.02 18.10± 0.01 16.47± 0.01 15.52± 0.01 13.90± 0.03 13.13±0.04 12.68±0.02 

2 05 3405.73 -06 28 51.7 21.67±0.18 17.90± 0.01 15.61±0.01 14.46± 0.01 13.63± 0.01 11.77±0.02 10.84± 0.03 10.47± 0.02 

3 05 3406.23 -06 3045.1 19.71±0.06 16.74± 0.01 15.24± 0.01 16.37± 0.01 13.14± 0.01 11.59±0.02 10.84± 0.03 10.59± 0.02 

4 05 34 06.28 -06 28 39.8 23.47±0.91 19.76± 0.01 17.69± 0.01 16.57±0.01 15.79± 0.01 14.04± 0.03 13.10±0.03 12.73±0.02 

5 05 3406.96 -06 32 07.9 20.87±0.15 18.22±0.01 16.80±0.01 15.45±0.01 14.71± 0.01 13.29±0.02 12.59±0.03 12.26±0.02 

6 05 34 09.07 -06 33 56.7 21.05±0.18 19.26± 0.01 17.91± 0.01 16.30± 0.01 15.38± 0.01 13.84± 0.02 13.20±0.03 12.99± 0.02 

7 05 34 09.57 -06 25 41.4 ... 22.92± 0.16 21.33± 0.05 20.54± 0.04 19.99± 0.07 ... ... ... 17.40± 0.16 17. 12± 0.13 

8 05 34 10.01 -06 26 22.5 ... 22.42± 0.10 20.28± 0.02 19.21± 0.01 18.50± 0.02 16.87±0.16 15.96±0.16 15.51±0.17 15.31± 0.06 15.34± 0.06 

9 05 34 10.36 -06 24 37.9 21.52±0.16 18.40±0.01 16.83±0.01 16.09± 0.01 15.61± 0.01 14.16±0.03 13.44±0.04 13.24±0.03 12.95±0.06 13.06± 0.06 12.88± 0.09 

10 05 34 10.51 -06 30 40.0 ... ... 21. 13± 0.06 19.09± 0.02 17.68± 0.02 15. 18± 0.04 13. 81± 0.04 13.24± 0.03 



11.40±0.08 

10.03± 0.06 

10.18± 0.06 5.70± 0.06 

12.26±0.13 

9.34±0.06 5.67±0.06 

12.43±0.15 



13.05± 0.24 
12.58± 0.17 



Table 4. Parameters for YSOs in L1630N. Column 4: " the values estimated from our VIMOS spectra; b the values from Flaherty & Muzerolld 
(2008). Column 6: stellar bolometric luminosity derived from optical SED fitting (see Sect. l3.3.2l . Column 9: classification based on the criteria 
in Appendix lAl Column 11: aggregate/cluster population or distributed population. Column 13-14: stellar masses and ages estimated using PMS 
evolutionary tracks from lDotter et al.l d2008l) . Column 16-18: accretion rates estimated with Ha, H/3, and HeI5876A emission line luminosities, 
respectively. 



(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


(17) 


(18) 




RA 


DEC 




adopted 


Lum 


EW(H a ) 


EW(Li) 


TTS 


Av 






Mass 


A lie 


Disk 


Log M ac 


Log M ilL 


r Log Mace 


ID 


(J2000) 


(J2000) 


Spectral type Spectral type 


(L Q ) 


(A) 


(A) 


type 


( man: 


clu 


a(3.6 - 8.0/jm) 


(M D ) 


(Myr) 


property 


(M yr 1 


) (M yr~' 


) (Mnvr 1 ) 


1 


05 45 21.38 


-00 00 45.9 


M3'' 


M3 


0.298 


-4.4" 


0.2" 


WTTS 


0.9 


yes 


-2.69 


30+ ulu 

u -0.06 


0.84-;" 


No disk 








2 


05 45 22.68 


-00 14 27.5 


M6'' 


M6 


0.128 


-12.2 fc 


0.6'' 


WTTS 


0.0 


yes 


-2.58 


13+ 006 
"■ 1J, -e.oi 


0.38+°™ 


No disk 








3 


05 45 26.16 


+00 06 37.9 


M3 /7 


M3 


0.393 


-20. % b 


0.3* 


CTTS 


0.4 


yes 


-1.39 


29+ 00 ' 


51+° :5T 

u - J1 -8.22 


Thick 


-8.94 






4 


05 45 38.26 


-00 08 11.0 


M0 /j 


MO 


0.552 


-4.1 /j 


0.4'' 


WTTS 


2.1 


yes 


-2.60 


55+ - 21 
U - J -0.11 


1.36+ 315 


No disk 








5 


05 45 41.68 


-00 04 02.4 


MAP MV J 


M4 


0.273 




0.4'' 


WTTS 


0.2 


yes 


-2.77 


024+0.03 


0.56+^ 
2.00+ ,:|l ' , 


No disk 








5 


05 45 41.94 


-00 12 05.3 


K5 5 a K.4 b 


K5 5 


0.994 


-2.5° —1.2* 


0.5",0.5* 


WTTS 


1 .3 


yes 


-2.57 


0.92+^ 


i liiiisition disk 








7 


05 45 42.80 


-00 01 01.8 


M5 5" 


M5 5 


0.093 


-14.8" 


0.4° 


WTTS 


0.3 


yes 


-1.24 


0.15™ 

43+&® 
-fl.!)8 


1 07+8® 
-848 


Thick 








8 


05 45 44.37 


+00 22 58.2 


Ml* 


M 1 


0.608 


-29. 4 h 


0.6'' 


CTTS 


0.8 


yes 


-1.37 


0.68+ 


Thick 


-8.26 






g 


05 45 44.56 


-00 10 35 6 

UU 1 U JJ.U 


M4.5" 


M4.5 


0.075 


-7.0" 


0.8" 


WTTS 


1 .0 


yes 


-2.55 


X)+ m 

-P.02 


2.68+' l ' : ^ 


Thin 








10 


05 45 44.64 


+00 13 00.6 


M0. 5° 


M0 5 


0.434 


-1.8" 




WTTS 


0.2 


yes 


-2.84 


53+™ 


1 7^+8:^1 
1 ■ -0.45 


No disk 








1 1 


05 45 45.58 


+00 04 35.6 


M5° 


M5 


0.245 


-6.2" 


0.5" 


WTTS 


0. 1 


yes 


-2.68 


01 9 +o.o2 


37+8 09 


No disk 








12 


05 45 46.91 


+00 14 29.4 


IVT4 5" IVT4* 

IVlt. J ,ivit 


M4 5 


0.089 


-7.0", -6.8'' 


0.6° ,0.7* 


WTTS 


0.0 


yes 


-2.71 


0.1 9 + ™ 


2 00+^ : ^ 
-846 


No disk 








13 


05 45 49.56 


-00 08 38.8 


M5° 


M5 


0.048 


-19.3" 




CTTS 


1 1 


yes 


-1.06 


! 6 +8:82 
-(MB 


3.38+ 1 ? 5 
2 1 +l:i4 


Thick 


-10.74 






14 


05 45 53.11 


-00 13 24.9 


Ml S f ' Ml' 1 

1V1 1 . J , 1V1 1 


Ml 5 


0.308 


-11,1* -18.1* 


0.5°,0.6'' 


CTTS 


0.7 


yes 


-2.43 


46 +ti *> 


Tiiin si tion disk 


-9.38 


-9.42 


-8.50 


15 


05 45 53.54 


+00 33 08.8 


M2 b 


M2 


0.468 


—150.0* 


0.2° 


CTTS 


1 .6 


yes 


-1.15 


36+ 010 

u - -0.07 


65+ 0J0 


Thick 


-7.64 






16 


05 45 53.60 


+00 22 42. 1 


K7* 


K7 


0.300 


-2.4 fc 


0.3* 


WTTS 


0.6 


yes 


-2.73 


88+ 02 

U.00 


10 S3+W0 


No disk 








17 


05 45 54.09 


-00 03 16.7 


M5.5" 


M5.5 


0.053 


-9.4" 




WTTS 


1 .8 






14+° 04 

M102 


2 18+ 2 - 21 










1 8 


05 45 55.13 


+00 1 1 39.4 


MS S fl 
IVlJ. J 


M5 5 


0.039 


-34.7" 




CTTS 


0.9 




-1.42 


13+ 006 

U - 1J -0.02 


3 i 7+6.05 
J - lz --1.07 


Thick 


-10.59 






19 


05 45 56.20 


+00 33 10.3 


M5 5 b 


M5 5 


0.252 


-8.3'' 


0.4'' 


WTTS 


0.2 


ves 


-2.65 


16 +005 

u ' -0.0! 


0.21+J 2 ? 


No disk 








20 


05 45 56.31 


+00 07 08.6 


Jv/.j , ivy 


K7.5 


0.769 


-6.5 f ',-6.2 i 


0.6° ,0.7* 


WTTS 


1 .4 


yes 


-1.59 


55+ 016 
u - JJ -o.io 


0.86+J9 2 


Thick 








2 1 


05 45 56 73 


—00 00 2S 4 

UU UU iJ.t 


M3 f! 


M 3 


0.249 


-3.4" 


0.6° 


WTTS 


6 


yes 


— 1 20 


31 + 003 


1 17+831 


Titiiisition disk 








22 


05 45 57 38 

UJ ^J J/.jo 


-1-00 20 22 2 

T^UU Z,U 


K7* 


K7 


0.997 


— 35.3 b 


0.5* 


CTTS 


1 .6 


yes 


-1.65 


65+o.n 


0.89+"*! 1 


Thick 


-7.80 






23 


OS 4.S S7 f) 
UJ t-J J / .uz. 


-4- OA A7 7- 1 1 

tUU U / Zl.l 


M5 5° 


M5 5 


078 


—26 4" 




CTTS 


1 


yes 


— 1 18 


1 3+0.03 
-882 

20 + ™ 

-883 

01 9+0.02 

0.16"™'® 


l.UU 


Thick 


— 1 25 


— 10 59 


— 10 32 


24 


OS 4.S S7 0^ 


4-fin A9 4.X f 
TUU uz, to.u 


\/\A S fl \/\dh 
IVlt. J ,lvlt 


M4 5 


121 


—81 y —75 o b 


4° 4" 


CTTS 


2 


yes 


— 1 84 


1 32+ 


Thin 


-9 28 


—9 64 


—9 14 


25 


OS df 00 1 S 

UJ to UO. 1 o 


j_nn A7 n 

tUu uj U / .U 


\AA S* 1 \/\A^ 
IVlt. J ,1V1+ 


M4 5 


477 


—37 1" —27 2 b 


5° 4'' 


CTTS 


4 


yes 


— 1 01 


i2+8:oI 


Thick 


—8 65 


—8 99 


—8 92 


26 


05 46 03.53 


+00 02 54.7 


M5 5 a 


M5 5 


0.146 


-12.6" 




WTTS 


0.7 


yes 




0.54+H 










27 


05 46 04 64 


-i-OO 04 S 8 I 

tuu v*t jo. i 


iv / .ivy 


K7 


0.989 


_ni S" — 126 o b 

1J1.J - 1Z.U.U 


0.4° 0.3'' 


CTTS 


1 .9 


yes 


-1.19 


0.64+^ 1 
40+^ : '^ 


0.85+ 


Thick 


—7.09 


—7.64 


—7.22 


1 8 


05 46 04 58 


4-00 00 38 7 

i UU UU J o . z, 


1V1Z 


M2 


267 


-7.4'' 


0.2* 


WTTS 


2 5 




-1.35 


l_g9+8:5^ 


Thick 








?9 


OS df 07 XQ 

UJ tO U/.07 


AO 1 1 S6 Q 

— UU 11 JU.7 


K 3* 


K i 


16 767 


—3 2* 


6* 


CTTS 


4 5 


yes 


— 1 90 


1 61+ - 40 
l -° l -0.27 


10+8 : ''8 


Thin 


—7 3 1 






10 


OS 46 OQ 97 
uj to uy.z / 


-i-OO i ^ xy f> 

tUu 1 J JZ..U 


Ml'' 


M 1 


1 088 


— 10 8'' 


5'' 


CTTS 


1 2 


yes 


— 1 19 


30+0.10 


A 93+0.25 
-0.09 


Thick 


—8 32 






^ 1 


AS Af AO 61 
Uj to UV.0 1 


nn m ?. i 7 

— UU Uj jI.Z 


Ml 5 a 


Ml 5 


235 


— 12 2" 




CTTS 


5 5 


yes 


— 1 49 


48+8-28 
n 45+8:1? 


3 3^+21.68 

6 00+^-8 
6.OU_ 303 


Thick 


O S£ 






-p 


OS 46 1 ^ 1 

UJ to I U.J 1 


OA AO A6 7 

— UU UU UU. / 


M2" 


M ~" 


142 


—38 6° 


4° 


CTTS 


2 4 


yes 


—0 86 


Thick 


—9 39 


—9 01 


—8 69 


33 


05 46 11.34 


-00 07 55.1 


M3 5" 


M3 5 


0.004 


-211.4° 




CTTS 


0.7 




-0.26 


Thick 








34 


05 46 11.86 


+00 32 25.9 






5.010 


-3. 8* 


0.7'' 


CTTS 


3.5 


5 !' s 

yes 


-2.37 


1 64 +0 - 26 

1 -u -0.29 


81+ 061 

-8.29 


Transition disk 


-8.13 






35 


05 46 12.27 


-00 08 07.8 


M7 a 


M7 


0.053 


-116.5° 




CTTS 


1.9 


yes 


-0.99 


Thick 








36 


05 46 12.99 


-00 08 14.8 


M4.5" 


M4.5 


0.008 


-29.3° 




CTTS 


0. 1 


yes 


0.91 


16 +oos 

-0.Q4 

o n* m 

"■"-0.01 




Thick 


-11.82 


-12.13 




37 


05 46 13.58 


-00 10 34.0 


M5.5" 


M5.5 


0.008 


-4.6° 




WTTS 


0.0 


yes 




Z.J. JU ^ g-j 










38 


05 46 14.48 


+00 20 24.4 


UA b 


M4 


0.1 15 


-3.6'' 


0.3* 


WTTS 


0.8 


yes 


-1.90 


25+818 
-9-86 


2 24+ 3 '<> 2 


Transition disk 








39 


05 46 16.75 


+00 07 13.5 


M5 fl 


M5 


0.563 


-29.9° 




CTTS 


4.0 


yes 


-1.82 


0.17+°"" 


Thin 


-8.69 






40 


05 46 17.71 


-00 00 14.3 


K3.5" 


K3.5 


3.056 


-19.6° 


0.4° 


CTTS 


8.2 


yes 


0.51 


1 22+^-^ 


0.83» 


Thick 


-7.50 






41 


05 46 18.30 


+00 06 57.8 


K5.5",Kl /j 


K5.5 


1.572 


-16.6V34.7" 


0.5°,0.4* 


CTTS 


4.3 


yes 


-0.90 




0.79*1 


Thick 


-7.95 


-8.17 




42 


05 46 18.60 


+00 07 08.0 


M3.5 fl 


M3.5 


0.236 


-45.8° 




CTTS 


5.1 


yes 


-0.71 


0.26+Ji 2 




Thick 


-8.97 






43 


05 46 18.89 


-00 05 38.1 


K7 fl ,K4 fc 


K7 


2.144 


-9.3" -3.9* 


0.7'' 


CTTS 


2.4 


yes 


-1.32 


0.57* 


22+ 26 


Thick 


-7.89 






44 


05 46 19.06 


+00 03 29.6 


K6 fl ,K5* 


K6 


20.667 


-31.0" -44.5* 


0.4'' 


CTTS 


8.9 


yes 


-1.23 


0.80* 




Thick 


-5.63 


-6.34 


-4.54 


45 


05 46 19.47 


-00 05 20.0 


K2.5 /J 


K2.5 


6.154 


-28.5'' 


0.5* 


CTTS 


3.7 


yes 


-0.76 


1 50 +liffi 


0.48+"' 
0.63+ 4 ; 


Thick 


-6.85 






46 


05 46 20.88 


+00 08 09.4 


K8* 


K8 


1.053 


-8.7'' 


0.7'' 


CTTS 


4.6 


yes 


-0.80 


a58 l! 


Thick 


-8.50 






47 


05 46 22.43 


-00 08 52.6 


K2 fl ,Kl ft 


K2 


2.732 


-28.9",-32.(/' 


0.4° ,0.6* 


CTTS 


3.5 


yes 


-1.70 


1.6l3 


2.12+' :S ' 


Transition disk 


-7.49 


-8.26 




48 


05 46 22.99 


+00 04 26.4 


M2* 


M2 


0.386 


-104.0* 


0.5* 


CTTS 


2.8 


yes 


-1.06 


37+8:fS 


93+' : ^ 
-0-39 
n M 

"■'^-8.42 


Thick 


-8.00 






49 


05 46 23.83 


+00 04 27.2 


M3" 


M3 


0.333 


-3.3° 




WTTS 


4.1 


yes 




30+°- 16 










50 


05 46 25.09 


+00 05 41.2 


K7.5" 


K7.5 


0.844 


-82.7° 




CTTS 


8.0 


yes 


-1.16 


0.62+°5 8 


99+15.43 

-0,67 


Thick 


-7.47 






51 


05 46 25.89 


+00 09 32.0 


M3.5 fl ,M2 /? 


M3.5 


0.201 


-13.9°, -32.4'' 


0.6° ,0.4'' 


WTTS 


1.0 


yes 


-1.18 


27+^ 


1 20+ 095 

1 ■"'"-(1.46 


Thick 









Table 4. continued. 







(2) 




(4) 


(5) 


(6) 


(0 


(8) 


(9) 


(10) 


(11) 


/ 1 o\ 
(12) 


(13) 


(14) 


(15) 


(lb) 






DEC 




adopted 


Luni 


n W | rl tt ; 


EW(Li) 


TTS 


Av 






Mass" 


Age c 


Disk 


Log M acc 


D 


(J20U0) 


/"TOAAAA 
(J 2000) 


Spectral type Spectral type 


(Lg) 


(A) 


(A) 


type 


(mag) clu 


a{3. o — s.U/jm, 


(M e ) 


(Myr) 


property 


(M© yr 


52 


ac m £c 
(D 40 Zu.u5 


, aa -i i n.7 *c 
+U0 Ji U/.5 


K7",K6° 


K7 


1.231 


— 5.5°,— 4,9* 


0.5",0.6" WTTS 


4.6 


yes 


— 1.22 


65 +lul1 




Thick 




53 


05 46 27.13 


+00 15 49.7 


M4.5" 


M4.5 


0.108 


-3. l a 




Wllj 


0.0 


yes 




A 1A+0 04 

0.20«;» 


1 <;c+0 80 
OO 






54 


05 46 27.83 


+00 05 48.4 


M2.5 b 


M2.5 


0.543 


-3.0* 


0.3 6 


WTTS 


3.1 


yes 


-2.72 


31 +o.i» 
i\ iii+n if! 

Si 


0,37+0-39 
0.55 + ^ 


No disk 




55 


05 46 28.36 


+00 12 27.0 


M3.5" 


M3.5 


0.346 


-29. 3" 




CTTS 


6.0 


yes 


-1.17 


Thick 


-8.87 


56 


05 46 28.87 


+00 13 30.7 


M0.5" 


M0.5 


0.833 


-214.9" 




CTTS 


6.1 


yes 


-0.89 


0.45 


n -rt+nijk 

O 50 

a 11 +0 42 

0.33 


Thick 


-6.91 


57 


05 46 29.00 


+00 29 07.2 


Ml. 5* 


Ml. 5 


0.769 


-4.8 fc 


0.5'' 


WTTS 


1.8 


yes 


-2.70 


- -1-7 + 0' 10 

0.37 


No disk 




58 


05 46 29.06 


+00 11 45.7 


M4.5" 


M4.5 


0.023 


-7.2" 




WTTS 


0.0 


yes 




l\ 1 -7 + 11 

0. 17 


A 1 -7+0 '20 
A 1 -7+U.ZU 

U ' A '-0.08 






59 


05 46 29.59 


+00 10 57.2 


M5.5° 


M5.5 


0.294 


-53. 5° 




CTTS 


3.3 


yes 


-1.09 


a i ^+0 'CH 
1 f. 


Thick 


-8.90 


60 


05 46 30.03 


+00 11 11.1 


M6° 


M6 


0.050 


-31.3° 




CTTS 


2.8 


yes 








61 

62 


05 46 30.06 

AC A C 1 1 A1 

05 46 31. U3 


■ AA 1 1 AA "7 

+00 12 09.7 

i A A 17 11 1 

+00 2/ 12.1 


Ml. 5" 
M7.5° 


Ml. 5 
M7.5 


0.774 
0.018 


— I5.4 h 
... 


0.5'' 


CTTS 


4.1 
0.7 


yes 
yes 


-1.33 
-1.26 


36 +012 


a n +5 39 
033 -0.16 


Thick 
Thick 


—8.42 


63 


AC A £L 1 1 A £L 

05 46 3 1 .46 


i A A in 1 c o 
+00 20 15.fi 


M3.5" 


M3.5 


0.036 


-2.7" 




WTTS 


0.0 


yes 




27 +0 09 


i/ 1Z-+17.48 
16.36_ 6 85 






64 


AC A C 1 1 "7 1 

05 46 3 1 ./ 1 


i AA 1C AO 1 

+00 25 08.2 


M3.5" 


M3.5 


0.199 


— 1 2.9" 




WTTS 


4.3 


yes 


-1.61 


0.2M 


1 1/1+2 63 


Thick 




65 


AC Ad 11 10 

05 46 33.2S 


i AA AT C 1 A 

+00 02 51.9 


K4",K7'' 


K4 


1.869 


1 1 Aa 1 A Ab 
— 31.4 ,— 24.4 


0.4" ,0.6'' CTTS 


4.9 


yes 


-1.01 


1 1 1+0 24 

1.12_ 032 


1 1^+1 49 


Thick 


—7.60 


66 


AC A C 1 A C A 

05 46 34.54 


i AA f\£i A1 C 

+00 06 43.5 


K4'' 


K4 


4.380 


c zb 
-5.5 


0.5'' 


CTTS 


7.0 


yes 


-1.35 


1 11+0 21 


a a A+0 28 

0.40_ 017 


Thick 


—7.89 


67 


AC A C 1 A AA 

05 46 34.90 


i A A A A in H 

+00 04 20. / 


iv it A a mi cb 
JV14 ,MZ.5 


M4 


0.420 


— 6.l a ,— 5.0^ 


0.6" ,0.2'' WTTS 


2. 1 


yes 


— 1.54 


a 11+O 04 

0.22_ 003 


A O/I+0 26 

0.24_ 009 


Thick 




68 


AC A C 1 C CA 

05 46 35.50 


i A A A 1 lO A 
+00 01 38.9 


M6° 


M6 


0.233 


—28.5" 




CTTS 


2.4 


yes 




a 1 ,1+0.08 
°- 14 -0.Q2 

0,44+0.72 


A 1 c+0.67 

-90S 




—9.44 


69 


05 46 36.10 


+00 06 26.8 


MO" 


M0 


6.114 


-2.7" 




WTTS 


1 1 1 

LJ.J 


yes 


-0.66 


02 +3ffl 
Oil*® 

-Q48 


Thick 




70 


05 40 5 /.OO 


i A A A 1 1 Q 
+U0 01 Zl.fi 


K5.5'' 


K5.5 


1 .991 


—6 1 .0'' 


0.4'' 


CTTS 


3.7 


yes 


— 1.24 


77 + ^ 
19+" : ^ 
|g + 8:8? 


Thick 


—7.04 


7 1 


A c zl£ 'Xl c 7 


j- A A AzL AO S 
+UU U4 UZ.5 


M5° 


M5 


276 


— 10 8" 




WTTS 


1 
Z. 1 


yes 




30 + o-'o 






70 

/z 


A c /1£ 1^ 
U5 40 jfi.oj 


_i_AA A c /l° 7 
+UU \JJ 4fi. / 


M6° 


M6 


A <.A 1 
U.541 


— 8 j.O 




CTTS 


5.8 


yes 


A 9fi 
— U.ofi 


a no +01 3 
0.02 


Thick 


— Q.Z4 


73 


A c zl£ ^52 zLA 


j-AA 1 c t 1 f, 
+UU 15 1 1 .0 


M5.5" 


M5.5 


A IOC 

U. 105 


1 A & a 
— 1VAO 


0.6" 


WTTS 


1.6 


yes 


— 1 71 


0.16_ n03 


a -1Q+0.33 


Thick 






AC 1Q C-7 

U5 40 js.j/ 


, AA 11 A/^ A 

+UU ZZ UO.U 


JV1 1 ,M 1 


Ml 




— l.i ,— 5.S 


0.6",0.2° 


WTTS 


3.9 


yes 


1 AA 
— 1.44 


a a 7 +0.07 


L52 -0.47 


Thick 




75 


AC A(l OA Oft 

05 4o jy.sy 


i AA A^ A A O 
+00 UO 44. V 


M2" 


M2 


0.880 


—63.6" 




CTTS 


8.5 


yes 


— 1.34 


a 1 1 +0.34 

0.31 


A 1 A+10.54 
°- 19 -0.12 


Thick 


—7.58 


76 
77 


AC /I /: /I a to 

05 46 40.1s 

AC ,1 (1 A A /I /I 

05 40 4U.44 


i AA AC A1 A 

+00 05 01.9 

AA AQ TQ O 

-00 Ofi Jfi.Z 


Ml^ 

1V1Z.5 


Ml 
mo 

1V1Z.5 


0.584 
0.038 


-7.8 
—4.5" 


0.8'' 


WTTS 
WTTS 


2.9 
o ~i 

Z.J 


yes 
yes 


—2.42 


A ^-3+0.11 

43+015 


74+0.85 
42.16+^ 7 

a oo+^.y 2 

1A1 -0.47 


Thin 




78 


AC /I*; A A /IT 

05 46 4U.43 


i AA AC A"7 "7 

+00 05 / . / 


M2.5" 


M2.5 


0.702 


-3.6" 


0.6" 


WTTS 


1.9 


yes 


"• 


A in+0:03 

0.29_ m 

A HA+0-07 




"• 


79 


ac ac A(\ nn 
05 40 4U. / / 


i AA 07 OO < 

+00 2/ ZZ.5 


M3",M3'' 


M3 


0.233 


— 154.1 ,— loo.O 


0.1'' 


CTTS 


1.7 


yes 


— 1.27 


Thick 


-8.29 


fiu 


A c /II QO 
U5 40 4o.5Z 


, AA A1 1 1 Q 

+UU UJ Zl.fi 


M5" 


M5 


A A/I A 


Q 7« 
—y. 1 




WTTS 


0.5 


yes 




a 1^+0.15 

0.16_ n03 


A 00+21.87 






5 1 


W5 40 4 J. 84 


I AA 1 C -11 ,1 

+UU 15 JZ.4 


Ml. 5 ,M2 


Ml. 5 


A A'XCi 


i i ca a c\b 

— ii.j ,— 4.y 


0.6" fi.6 b CTTS 


2.2 


yes 


1 £A 
— l.OU 


43+ 08 


1 AO+0.79 
1.08_ 035 


Thick 


O A7 

— y.u / 


82 


05 46 44.08 


+00 18 03.2 


K5",K6'' 


K5 


2.072 


-8.5<\-7. \ b 


0.6" ,0.7'' CTTS 


2.9 


yes 


-1.17 


0.82+0-40 


56 +l ffi 

u - JU -0.27 


Thick 


-8.13 


83 


AC A d A A 1C 

05 46 44.25 


i a a ir\ in c 
+00 30 29.5 


M5.5° 


M5.5 


0.192 


— 19.4" 




CTTS 


2.3 


yes 


—2.65 


n 1 c+0'02 
°- 15 -0.02 


A 1 1 +0 20 
°- 31 -0.12 


No disk 


—9.80 


84 


AC AtL A A OA 

05 46 44.84 


i A A 1 dZ CA O 

+00 16 59.8 


Ml* 


Ml 


0.481 


— 14.0'' 


0.4'' 


CTTS 


3.7 


yes 


— 1.94 


A A(i+Q 14 

0.46_ a09 


1 08 +3 ' 81 
1 38 + ^'^ 


Transition disk 


—8.87 


85 


AC AH AC AA 

05 40 45. UO 


i AA 1 1 TO 7 

+UO 1 1 51. I 


M4.5" 


M4.5 


0. 1 12 


—22.5" 




CTTS 


4.0 


yes 


—0.91 


19+ 002 


Thick 


— 10.03 


86 


05 46 45.00 


+00 24 48.7 


M5.5" 


M5.5 


0.040 


-9.9° 




WTTS 


0.0 


yes 




12 +a03 


252^ 






87 


05 46 45.04 


+00 05 33.9 


M0.5° 


M0. 5 


1.268 


-26.7" 




CTTS 


2.8 


yes 


-0.89 


A A A+0 OfS 

0.40™* 


a 1 1 +0 IT 

A I 1 +U. 1 1 


Thick 


-7.69 


88 


05 46 45.14 


+00 03 46.4 


M2.5" 


M2.5 


0.298 


-33.6° 




CTTS 


3.9 


yes 




a in+u 08 

A ^-7+0 1 8 

U ' H ' -0.09 


125+8:9, 

i -' iJ -0.41 




-8.86 


89 
90 


05 46 46.87 
05 46 48.55 


+00 09 07.6 
+00 21 28.2 


M0* 
K6.5" 


M0 
K6.5 


1.105 
0.037 


-45 .0 6 
-275.7" 


0.4 b 


CTTS 
CTTS 


3.8 
6.8 


yes 
yes 


-0.76 
-0.21 


A I7+O.68 

"•-"-0.16 


Thick 
Thick 


-7.53 


91 


AC AH A O 

05 46 48.73 


+00 21 38.3 


M4.5" 


M4.5 


0.237 


-6.6° 




WTTS 


6.5 


yes 


-1.45 


a 1 1 +0 09 


a C/i + 1 90 
0.54 


Thick 




92 


05 46 49.09 


+00 28 38.3 


M5" 


M5 


0.096 


-13.7" 


1.2" 


WTTS 


4.2 


yes 


-1.21 


A 1 -7+0 06 

0.17™* 

a 1 c-+0 03 


1 22 + ^'^ 


Thick 




93 
94 


05 46 51.19 
05 46 51.40 


+00 18 08.2 
+00 19 47.2 


M5.5" 

M2" 


M5.5 
M2 


0.090 
0.028 


-20.9° 
-1 13.3° 


0.6" 


CTTS 
CTTS 


1.1 
4.8 


yes 
yes 


0.68 


1 1 ^+0'58 
A - 1U -0.38 


Thick 


-10.27 


95 


05 46 51.48 


+00 19 21.3 M3.5",M1.5'' 


M3.5 


0.179 


—ZD./ ,—Zj.l 


0.6°,0.3° 


CTTS 


1.0 


yes 


—0.86 


27 +0 03 
-Q.fl? 


j 4Q+0.34 

60+^ : ^ 
154^ 

L65 -0.53 


Thick 


—9.49 


96 


05 46 51.85 


+00 19 38.6 


M4° 


M4 


U.ZO+ 


— Zo.J 


0.7" 


CTTS 


3.9 


yes 


A 7Q 


q 24+o (H 


Thick 


1 7 
—y. 1 / 


97 
98 


05 46 52.41 
05 46 56.54 


+00 20 01.7 
+00 20 52.9 


K9 6 
K3 6 


K9 
K3 


0.586 

Z.ZJO 


—41.0^ 

—Z.J 


0.5'' 
0.7'' 


CTTS 
WTTS 


3.3 
4.5 


yes 
yes 


— 1.02 

O 6.A 
— Z.04 


?34+8:H 

L;S4 -0.20 


Thick 
No disk 


—8.14 


99 


05 46 58.03 


+00 14 27.8 


M3* 


M3 


n tin 


— ty.tj 


0.4'' 


CTTS 


2.0 


yes 


A QA 
— U.cSU 


A -l A+0. 10 
°- 3O -0.O6 


a 71 +1.50 
°- 71 -0.34 


1 nicK 


1 A 
— y. 14 


100 05 46 58.13 


+00 05 38.1 


MO 6 


M0 


2.957 


-2.0'' 


0.7'' 


WTTS 


3.6 


yes 


-1.71 


42 +al5 


06+0' 11 
UA -0.03 


Transition disk 




101 


05 47 01.95 


+00 16 56.7 


M6° 


M6 


0.046 


-20.7" 




CTTS 


2.5 


yes 




! 0+ o.o7 


i.uj_ 079 




-10.71 


102 05 47 02.87 


+00 16 51.9 


M4.5" 


M4.5 


0.111 


-19.6" 




CTTS 


3.6 


yes 




021+ojo 
37+8:^ 




-10.11 


103 05 47 03.97 


+00 11 14.4 


M2* 


M2 


0.378 


-42.0" 


0.4'' 


CTTS 


0.9 


yes 


-1.00 


0.97+1-25 
19 +4: ^ 
0.18^11 


Thick 


-8.51 


104 05 47 04.48 


+00 15 47.2 


K7° 


K7 


2.393 


-1.5" 




WTTS 


11.3 


yes 


-1.38 


osr«« 


Thick 




105 05 47 04.94 


+00 18 31.6 M1.5",M0.5'' 


Ml. 5 


1.123 


-3.5",-2.3" 


0.4'' 


WTTS 


3.6 


yes 


-2.23 


0.36i|| 


Thin 




106 05 47 04.98 


+00 18 12.6 


M5° 


M5 


0.100 


-9.8° 




WTTS 


3.3 


yes 




17+005 

'-0.04 


1.25 +L31 






107 05 47 05.06 


+00 18 34.8 


Ml. 5" 


Ml. 5 


0.640 


-13.0" 




CTTS 


4.5 


yes 


-1.21 


36+ 09 


a 41+3:04 


Thick 


-8.68 



(17) (18) 
c Log M acc Log M (lcc 
) (M yr-') (M yr-') 



-7.63 



-6.85 



-8.53 



-9.11 

-7.74 



-10.53 



-8.50 



-8.53 



-10.43 



-9.32 



-10.49 



-9.34 
-9.08 



Table 4. continued. 



(i) 



(2) 
RA 
(J2000) 



(3) 
DEC 
(J2000) 



(4) 



Spectral type 



(5) 
adopted 
Spectral type 



(6) 
Lum 

do) 



(7) 
EW(H„) 
(A) 



(8) 
EW(Li) 
(A) 



(9) 
TTS 

type 



(10) 
Av 
(mag) 



(11) 



(12) 



1 os os ai os 10 

lUo UJ 4/ UJ. 1Z 


j- AO 1 S OA 7 
+UU 1 o ZD, / 


M3 5" 


M3 5 


249 


— 10 3" 




WTTS 


1 
J.U 


yes 




10Q OS 47 OS 14. 

l\J? V/J t / UJ.jH 


_i_AO 7 Si 4A 1 
tUU zo H-U. 1 


1V1J jlVll.J 


M3 


151 


—4 3" —6 b 


3* 


WTTS 


1 5 


yes 


—2 37 


1 1 n OS 47 OA 00 
11U WJ 4-/ uo.uu 


j-AA 10 AS S 
+UU JZ Uo.J 


K0* 


K0 


8 749 


—20 0* 


7* 


CTTS 


8 5 


yes 


— 1 26 


111 OS 47 OS Q8 
111 UJ ^ / UJ.Vo 


j-AA OS «i1 1 
+UU ZJ J J. 1 


M4 5° 


M4 5 


060 








4 1 


yes 


— 1 66 


1 1 7 OS 47 OA 1 7 
1 1 Z Uj 4 / UO. 1 / 


j-AA OA 17 S 

+UU zu jz.j 


Ml" 


Ml 


1 230 


— 14 X a 


8" 


CTTS 


6 9 


yes 


—0 81 


1 1 i ai aa oa 
1 1 j Uj 4 / uo.vo 


_i_AA AA Al 1 
+UU UU 4 / . / 


1S.4. J 


JS.4. J 


1 .907 


—28.4 


A <b 
U.J 


LI lo 


7 A 
Z.U 


yes 


A QA 
— U.V4 


1 1 4 AS 47 OA QQ 

in- id 4/ uo.vv 


j-AA 1 1 «;s Q 

+UU j 1 J J.V 


Ml^ 


M 1 


450 


—63 0* 


3* 


CTTS 


3 7 


yes 


—0 72 


1 1 S OS Al 07 7A 
1 1 J Uj 4 / U / .ZD 


j-AA 1 G 17 7 
+UU IV JZ.Z 


MO'' 


M0 


6 445 


—48 0* 


3* 


CTTS 


1 Q 
J.V 


yes 


— 1 13 


1 1 A OS 47 OX AO 

i io uj 4 / uo.oy 


j-AA AA 1 4 A 
+UU UU 14.U 


M3^ 


M3 


A QAl 


Q A h 
— V.4 


O 4*> 
U.4 


WTTS 


A S 

u.o 


yes 


7 AS 
— Z.OJ 


117 OS 47 OS A7 
11/ UJ 4 / Uo.OZ 


j-AA 1 Q 71 Q 
+UU IV ZJ.V 


M3" 


M3 


A IAS 
U. JUo 


1Q 4 a 
— JV.4 


O S« 
U.J 


TTTC 

LI lo 


S 1 
J. 1 


yes 


— 1 41 


1 1 S OS 47 OS 7 1 
lift Uj 4 / WO. / 1 


j-AA 1 A 14 7 
+UU ID J4. / 


M4 5" 


M4 5 


A 1 7A 
U.1ZU 


70 Qfl 




LI lo 


J.l 


yes 




1 1 O A< Al in "77 
1 IV Uj 4/ 1U. / Z 


j-AA 1 S /I A 1 
+UU 1 o 40. J 


1V11 


\A 1 
Ml 


A AQ/1 


S A° 


A A a 
U.D 


U/TTC 
Wl 15 


A 1 
0.1 


yes 


A S< 
— U.OJ 


1 OA A< /1"7 1 A SO 

IzU Uj 4/ lU.&y 


i AA lO AA A 

+UU Jz Uu.U 


Ml .5* 


M 1 .5 


0.520 


—5.4 


A fJ> 
U.D 


W 1 15 


1.9 


yes 


— 1.43 


101 A< /IT 1 A OQ 

Izl 03 4/ iu.vs 


i AA 1(1 1/1 C 

+UU IV 14.fi 


uO 


G6 


1 1 . 1 06 


— 17.0* 


A fJ> 

U.6 


L. 1 15 


6. 1 


yes 


— 1.27 


122 05 47 10.98 


+00 21 32.2 


Ml" 


Ml 


0.283 


-2.5° 


0.6" 


WTTS 


5.0 




-2.84 


123 05 47 12.92 


+00 22 06.5 


M0" 


M0 


2.706 


-154.1" 




CTTS 


12.7 


yes 


-1.27 


124 05 47 13.85 


+00 00 17.1 


Ml 6 


Ml 


1.868 


-30.4* 


0.7* 


CTTS 


1.4 


yes 


-1.60 


125 05 47 16.58 


-00 00 56.4 


M4 fc 


M4 


0.249 


-10.3* 


0.4* 


WTTS 


U 


yes 


-1.45 


126 05 47 17.16 


+00 18 24.6 


Ml fc 


Ml 


0.234 


-65.5* 


0.3* 


CTTS 


2.3 


yes 


-1.55 


127 05 47 17.28 


+00 38 21.4 


K7* 


K7 


1.320 


-8.3* 


0.6* 


CTTS 


1.7 


yes 


-1.38 


128 05 47 19.72 


+00 01 21.8 


M5* 


M5 


0.070 


-300.0 & 


0.5* 


CTTS 


0.0 


yes 


-1.29 


129 05 47 19.90 


+00 16 13.1 


M5" 


M5 


0.240 


-60. 9" 




CTTS 


4.1 


yes 


-1.17 


130 05 47 22.99 


+00 17 56.7 


M4" 


M4 


0.110 


-4.5 a 


0.6" 


WTTS 


1.6 


yes 




131 05 47 25.05 


+00 31 05.0 


K7* 


K7 


0.250 


-1.3* 


0.2* 


WTTS 


0.3 


yes 


-2.72 


132 05 47 57.53 


+00 11 31.2 




M4 


0.396 


-9.5* 


0.4* 


WTTS 


1.0 


yes 


-2.68 



(13) 
Mass c 

clu a(3.6 - 8.0/on) (M e ) 

°- 28 ti)S 
g 34+0.08 

242+8:81 

21+^ 
0.37*85 

46+°- 14 
42+0.15 

25** 

U - ZJ -0.04 

30+o.M 

0,20+8$ 
040+8:85 

40+8: ] ^ 

u '+ -0.08 

2.43 

0.50 

42 +B: * 
-QQ8 
36 +ii !!§ 

24+™ 

54+ 014 

"""-0.12 
Ogl+0.17 
u - ul -0.14 

17+ 008 

"■"-0.04 

19+ 003 
0.23+^ 
0.86+°°j 



(14) (15) (16) (17) (18) 

Age c Disk Log M clcc Log M acc Log M ctcc 

(Myr) property (M yr~ ') (M yr~ 1 ) (M yr' 1 ) 



94+» 

"'^-0.39 
2,94+2.28 

1 06*^ 

0.17+5)% 
1 00+^ 

1 1-3+6.78 

1 - 4J -0.62 
01+004 

09+ 1 ' 4 

077+8:25 

136+5| 
0.50™ 
0.70^ 

2 - 33 -032 

2.78+' ' 
0.08 
0.08+™ 
63 + ™ 

4 3 1 +9.24 
+- J1 -2.20 
53+ 10 - 55 
"""-0.23 

2 16+" 9 
40+ a40 
2.06^ 
15.09+^J 
0.28+?* 



Thin 
Thick 
Thick 
Thick 
Transition disk 
Thick 
Thick 
No disk 
Thick 

Thick 
Thick 
Thick 
No disk 
Thick 
Thick 
Thick 
Thick 
Thick 
Thick 
Thick 

No disk 
No disk 



-7.01 

-8.07 
-7.60 
-8.11 
-6.11 

-8.80 
-9.30 



-6.99 

-6.14 
-7.31 

-8.65 
-8.35 
-8.98 
-8.92 



36 



o 



-a 

o 



3 

o 

0. 
o 

3 



I 



5. 

a' 

to 

I 



Table 5. Parameters for YSOs in L1641. Column 4: " the values estimated from our VIMOS spectra; * the values from Allen 1 1995); r the 
values from Galfalk & Olofsson (2008). Column 6: stellar bolometric luminosity derived from optical SED fitting (see Sect. l3.3.2l . Column 9: 
classification based on the criteria in Appendix [A] Column 1 1 : aggregate/cluster population or distributed population. Column 13-14: stellar 
masses and ages estimated using PMS evolutionary tracks from Pott er et all i2008h . Column 16-18: accretion rates estimated with Ha, H/3, and 
He 1 5876A emission line luminosities, respectively. 



(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(V) 


(8) 


(9) 


(10) 


(11) 


(12) 




RA 


DEC 




adopted 


Lum 


EW(H„) 


EW(Li) 


TTS 


Av 






ID 


(J2000) 


(J2000) 


Spectral type 


Spectral type 


(L s ) 


(A) 


(A) 


type 


(mag) 


clu 


a(3.6 - 8,0jum) 


1 


05 35 14.56 


-06 15 12.7 


Ml" 


Ml 


0.569 


-9.8" 




CTTS 


2.3 


no 


-1.20 


2 


05 35 14.67 


-06 15 07.3 


M5" 


M5 


0.168 


-23.2" 




CTTS 


2.6 


no 


-0.75 


3 


05 35 14.72 


-06 13 39.9 


M5.5" 


M5.5 


0.292 


-19.6" 




CTTS 


0.8 


no 


-2.60 


4 


05 35 15.83 


-06 24 45.7 


M5" 


M5 


0.126 


-10.9" 


0.9" 


WTTS 


().() 


no 


-2.56 


5 


05 35 17.80 


-06 24 38.4 


M1",M2* 


Ml 


0.964 


-6.3",-24.0 1 ' 


0.7" 


WTTS 


0.3 


no 


-0.35 


6 


05 35 18.26 


-06 24 30.3 


M6° ,1*13.5* 


M6 


0.116 


-12.7" 




WTTS 


0.0 


no 


-2.48 


7 


05 35 18.95 


-06 27 25.6 


M4 b 


M4 


0.187 


-80.0 6 




CTTS 


0.0 


no 


-1.16 


g 


05 35 19.34 


-06 24 14.5 


M2.5",M2.5 i ' 


M2.5 


0.262 


-3.4" 




WTTS 


0.0 


no 


-2.65 


9 


05 35 21.77 


-06 18 51.2 


M4.5" 


M4.5 


0.116 


-23.4" 




CTTS 


().() 


no 


-1.77 


10 


05 35 23.60 


-06 28 24.4 


M4",M3.5 f ' 


M4 


0.633 


-5.0" 




WTTS 


0.0 


no 


-2.80 


1 1 


05 35 24.45 


-06 27 47.2 


M4.5",M3.5 i 


M4.5 


0.048 


-0.2", -59.0* 




WTTS 


0.0 


no 




12 


05 35 24.49 


-06 28 40.5 


M5* 


M5 


0.153 


-13.0 6 




WTTS 


().() 


no 


-2.55 


13 


05 35 25.11 


-06 47 56.6 


M0* 


M0 


1.146 








1.1 


no 


-0.84 


14 


05 35 25.70 


-06 23 18.9 


M3.5 D ,M3 i ' 


M3.5 


0.284 


-3.9" 


0.6" 


WTTS 


0.0 


no 


-2.62 


15 


05 35 26.59 


-06 15 32.8 


M3.5" 


M3.5 


0.187 


-7.8" 




WTTS 


0.0 


no 


-2.79 


16 


05 35 26.80 


-06 15 34.4 


M4" 


M4 


0.186 


-4.9" 




WTTS 


().() 


no 


-2.70 


17 


05 35 26.83 


-06 26 47.6 


M0", MO* 


M0 


0.567 


-2.2" 


0.5" 


WTTS 


0.0 


no 


-2.80 


18 


05 35 26.96 


-06 27 13.0 


M4.5" 


M4.5 


0.050 


-6.2" 




WTTS 


0.0 


no 




19 


05 35 27.17 


-06 19 42.0 




M1.5 


1.203 


-8.5",-10.0 i ' 




WTTS 


0.6 


no 


-1.62 


20 


05 35 27.35 


-06 19 31.3 


Ml" 


Ml 


0.021 


-32.4" 




CTTS 


1.1 


no 


-0.52 


21 


05 35 28.28 


-06 22 29.3 


M6" 


M6 


0.024 


-15.5" 




WTTS 


().() 


no 




22 


05 35 29.21 


-06 16 29.7 


M5",M5 i 


M5 


0.553 


-10.6",-14.0 6 




WTTS 


1.0 


no 


-2.73 


23 


05 35 29.46 


-06 16 26.6 


M2.5" 


M2.5 


0.500 


-3.3" 




WTTS 


1.1 


no 


-1.88 


24 


05 35 30.41 


-06 27 07.2 


M5.5" 


M5.5 


0.018 


-11.9" 




WTTS 


0.0 


no 




25 


05 35 31.05 


-06 45 18.1 


M3* 


M3 


0.627 








().() 


no 


-1.02 


26 


05 35 31.49 


-06 14 18.9 


M3" 


M3 


0.193 


-10.8" 


0.5" 


WTTS 


0.0 


no 


-2.78 


27 


05 35 31.89 


-06 36 25.5 


M6* 


M6 


0.070 








().() 


no 


-1.17 


28 


05 35 33.93 


-06 14 32.8 


M5" 


M5 


0.235 


-50.4" 


0.5" 


CTTS 


0.0 


no 


-1.11 


29 


05 35 34.17 


-06 22 57.8 


M3" 


M3 


0.217 


-3.2" 


0.4" 


WTTS 


().() 


no 


-2.61 


30 


05 35 34.19 


-06 39 43.3 


M3.5* 


M3.5 


0.274 








0.0 


no 


-1.52 


31 


05 35 34.34 


-06 24 22.8 


M5.5" 


M5.5 


0.032 


-17.3" 




WTTS 


().() 


no 


-1.86 


32 


05 35 38.59 


-06 23 43.1 


M4",M3* 


M4 


0.145 


-6.1",- 13.0* 


0.6" 


WTTS 


0.0 


no 


-2.46 


33 


05 35 40.83 


-06 18 06.7 


M3" 


M3 


0.202 


-6.5" 


0.5" 


WTTS 


0.0 


no 


-2.89 


34 


05 35 41.02 


-06 22 45.4 


M0",Ml'' 


M0 


1.839 


-11.6" -14.0'' 


0.6" 


CTTS 


1.0 


no 


-1.74 


35 


05 35 41.65 


-06 25 19.2 


M6" 


M6 


0.024 


-18.6" 




CTTS 


0.5 


no 




36 


05 35 42.09 


-06 16 20.8 


M6" 


M6 


0.027 


-21.0" 




CTTS 


().() 


no 


-1.82 


37 


05 35 42.84 


-06 21 44.6 


M2.5" 


M2.5 


0.264 


-4.9" 




WTTS 


0.0 


no 


-1.42 


38 


05 35 42.76 


-06 34 51.9 


MO.S* 


M0.5 


0.491 








0.0 


no 


-1.06 


39 


05 35 43.37 


-06 22 19.6 


M1.5" 


M1.5 


0.820 


-103.4" 


0.3" 


CTTS 


2.9 


no 


-1.55 


40 


05 35 44.18 


-06 28 16.4 


M2" 


M2 


0.073 


-141.6" 




CTTS 


1.2 


no 


-0.90 


41 


05 35 44.27 


-06 26 39.5 


M6" 


M6 


0.035 


-17.2" 




WTTS 


0.0 


no 




42 


05 35 47.65 


-06 21 36.1 


M4* 


M4 


0.293 


-30.0 6 




CTTS 


().() 


no 


-1.26 


43 


05 35 48.28 


-06 17 59.4 


M2* 


M2 


0.287 


-10.0 6 




WTTS 


0.3 


no 


-2.73 


44 


05 35 48.39 


-06 17 36.2 


M4* 


M4 


0.214 


-11.0'' 




WTTS 


().() 


no 


-2.65 


45 


05 35 50.19 


-06 50 40.2 


K7° 


K7 


0.285 


-124.9" 




CTTS 


1.3 


no 


-0.67 


46 


05 35 57.30 


-06 40 28.1 


M3.5",M3* 


M3.5 


0.303 


-113.8" 


0.4" 


CTTS 


0.0 


no 


-0.94 


47 


05 35 57.31 


-06 15 37.7 


M2.5",M3* 


M2.5 


0.284 


-34.9",-60.0 6 


0.4" 


CTTS 


().() 


no 


-1.46 


48 


05 35 57.45 


-06 42 41.9 


K4°,M0'' 


K4 


3.208 








2.0 


no 


-0.62 


49 


05 35 57.45 


-06 16 35.0 


M3",M3 i 


M3 


0.900 


-1.7" 




WTTS 


0.0 


no 


-2.66 


50 


05 35 57.85 


-06 23 44.4 


M5" 


M5 


0.156 


-19.3" 




CTTS 


().() 


no 


-1.12 


51 


05 35 58.10 


-06 14 50.9 


M6* 


M6 


0.144 


-13.0'' 




WTTS 


0.0 


no 


-2.62 



(13) (14) (15) (16) (17) (18) 

Mass Age Disk Log M acc Log M acc Log M acc 

(M ) (Myr) property (M yr> ) (M yr 1 ) (M yr 1 ) 



19+ 004 

"' 1 -0.03 

0.15*| 

o-istp 

39+ or » 
13+ 006 

"■ 1J -0.02 

0.24+0.09 

34+8® 
-Q.Q3 
01 9+B.oi 

21+8:8 I 

2i+8:82 

0.18+jjl 

A 77+0.04 
"""-0.03 

25+ 03 

-0.03 

59+°- 20 
"•-"-0.13 
ig+0 04 

035 ;8:8I 



1.13 
0.25 
0.19 



+!!:rt5 



70+" J2 

"• '"-0.22 

69+ 053 

"•"^-0.24 

14+°- 12 

0.993:1 

0.28» 

051 + 1.06 

1 02 + ^'^ 
1 ■ -p.47 

1.34+; 

1.30 

0.11*® 
591+439 

°- 7 °-fi 

35+' : ' s 

"•■"-0.16 

75+0-<>4 

"•' J -0.26 

1 97+O.85 
'• z '-0.43 

161 
'-Q.32 

1.54+1.™ 
4 43+?:?? 

^ J -1.22 

16+ 006 



1.09; 



0.19+"- 
0.30* 

a 97+8:b'8' 

"' z '-0.05 

A31+0.04 

"' Jl -0.03 

"■"-001 
19+° 01 
031+0.04 

"' J1 -0.03 

27+009 
! 3+8:85 

26+^ 4 
-Q-Q3 
n "iT+o.04 

42+ 8ti7 

"•^-0.05 

10+ 005 
"■ -0.00 

35+ O M 

"'-' -0.03 

0.51+o.is 
34^ 

"• JH -0.05 

O4 7 +o.09 



40+°- 12 

"' H "-0.09 

24+009 

0.88*| 
0.27+m 
0.36+"°' 



0.08!»;« 
0.39+™ 
6 73+»* 

"■' J -0 48 

021+020 
"•"-on 
1.67^| 
0.82+ 2 » 

40+° 08 

"' H "-0.07 

1 48+ 055 

72+ 82 
3 93+4.41 

1 7^+8:^ 
179+0:71 
0.13 



'-11.04 



1 36+ 0M 
! 35+2.05 

26+^ : ^ 
"■ io -o.io 

18.64+?'!? 



1.65+" 
0.81*« 
11.83+1" 6 
0.66+»I? 



0.13+°' 



1 .39 
0.65 
0.10 
0.79 
0.32 



5:65 

-0-43 

+ 1.01) 

urn 



Thick 

Thick 
No disk 
Thin 

Thick 
Thin 

Thick 
No disk 

Thick 
No disk 

Thin 
Thick 
No disk 
No disk 
No disk 
No disk 

Thick 
Thick 

No disk 
Thin 

Thick 
No disk 

Thick 

Thick 
No disk 

Thick 
Thin 
Thin 
No disk 

Thick 

Thin 
Thick 
Thick 
Thick 
Thick 

Thick 
No disk 
No disk 
Thick 
Thick 
Thick 
Thick 
No disk 
Thick 
No disk 



-8.92 
-9.71 
-9.48 



-9.11 



-9.86 



-8.74 



-9.79 



-8.90 

-9.98 -10.31 -1 



-9.04 



-7.84 -8.01 
-11.09 



-7.35 
-9.23 



-9.08 



-8.19 
-8.25 



-7.63 -6.97 
-9.11 -8.82 



-8.81 
-8.71 



-8.95 
-8.62 



-9.87 -10.13 



Table 5. continued. 



1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 




RA 


DEC 




adopted 


Lum 


EW(H„) 


EW(Li) 


TTS 


Av 






ID 


(J2000) 


(J2000) 


Spectral type 


Spectral type 


(L ) 


(A) 


(A) 


type 


(mag) 


clu 


a(3.6 - 8.0 


52 


05 35 58.25 


-06 36 43.1 


MO" 


MO 


0.985 








1.1 


no 


-1.37 


53 


05 35 58.26 


-06 14 04.6 


M0.5" 


M0.5 


0.105 


-2.6° 




WTTS 


4.2 


no 


-1.02 


54 


05 35 59.75 


-06 16 06.4 


K4.5",M0" 


K4.5 


1.336 


-4.0",-20.0" 


0.4° 


WTTS 


0.0 


no 


-1.49 


55 


05 35 59.84 


-06 42 30.5 


M4.5" 


M4.5 


0.140 


-132.2" 




CTTS 


0.0 


no 


-0.97 


56 


05 36 00.18 


-06 42 33.9 


K5" 


K5 


3.383 








2.2 


no 


-1.46 


57 


05 36 01.09 


-06 25 07.7 


M4",M3.5" 


M4 


0.254 


-7.9",-45.0" 


0.6" 


WTTS 


0.0 


no 


-1.74 


58 


05 36 01.10 


-06 15 31.4 


Ml. 5" .Ml' 


M1.5 


0.458 


-35.o°,-i2o.o 6 


0.6" 


CTTS 


0.3 


no 


-1.15 


59 


05 36 01.66 


-06 42 36.2 


M5.5°,M5 S 


M5.5 


0.128 


-53.9° 


0.4" 


CTTS 


0.1 


no 


-1.65 


60 


05 36 05.00 


-06 42 44.0 


M5",M5'' 


M5 


0.361 


-19.0° 


0.3" 


CTTS 


0.0 


no 


-1.55 


61 


05 36 04.98 


-06 46 41.4 


M0.5* 


M0.5 


1.027 








0.0 


no 


-1.96 


62 


05 36 05.08 


-06 29 32.2 


MO'' 


MO 


0.549 


-14.0" 




CTTS 


0.0 


no 


-1.35 


63 


05 36 05.16 


-06 25 25.4 


M1.5",M0' 


M1.5 


0.550 


-4.8" 


0.6' 


WTTS 


0.0 


no 


-2.75 


64 


05 36 06.59 


-06 31 43.0 


M3.5* 


M3.5 


0.159 








0.0 


no 


-1.23 


65 


05 36 06.65 


-06 32 17.2 


K5" 


K5 


1.917 


-18.0" 




CTTS 


4.2 


no 


-1.38 


66 


05 36 06.66 


-06 14 25.9 


K6 a ,M0 & 


K6 


1.092 


-13.1",-22.0" 


0.5" 


CTTS 


1.6 


no 


-1.42 


67 


05 36 06.93 


-06 18 53.4 


M4.5* 


M4.5 


0.878 


-10.0" 




WTTS 


0.0 


no 


-2.74 


68 


05 36 08.29 


-06 48 36.3 


M0.5°,M2 i ' 


M0.5 


0.705 


-67.5" 




CTTS 


1.7 


no 


-0.41 


69 


05 36 08.34 


-06 24 37.9 


M5.5",M6",M7' 


M5.5 


0.252 


-14.0",-17.0",-27.4' 


0.5" 


WTTS 


0.0 


yes 


-1.79 


70 


05 36 08.57 


-06 40 33.6 


M6°,M5.5 D 


M6 


0.046 


-32.8" 


0.5" 


CTTS 


0.0 


no 




71 


05 36 09.35 


-06 17 10.8 


M3°,M2.5° 


M3 


0.483 


-3.2" 


0.7" 


WTTS 


0.0 


no 


-2.77 


72 


05 36 09.49 


-06 18 36.3 


M2",M1' 


M2 


0.744 


-6.2' 


0.4' 


WTTS 


0.0 


no 


-2.63 


73 


05 36 09.52 


-06 24 33.7 


M4.5°,M4.5° 


M4.5 


0.044 


-188.0* -66.1'' 




CTTS 


0.0 


yes 


-1.53 


74 


05 36 10.19 


-06 18 54.8 


K7.5°,K5 i> 


K7.5 


0.163 


0.2°, -13.0* 




CTTS 


3.1 


no 


-2.47 


75 


05 36 10.44 


-06 20 01.5 


K3'',K7.5' 


K3 


0.964 


-2.3' 


0.3' 


WTTS 


0.9 


no 


-2.76 


76 


05 36 11.12 


-06 18 14.1 


M6°,M6' 


M6 


0.043 


-19.7°, -22.4' 


0.8" 


CTTS 


0.0 


no 




77 


05 36 11.31 


-06 16 56.0 


M5.5" 


M5.5 


0.077 


-12.2° 


0.5" 


WTTS 


0.0 


no 


-1.62 


78 


05 36 11.46 


-06 22 22.1 


K7' 


K7 


1.436 


-21.6' 




CTTS 


6.3 


yes 


-1.14 


79 


05 36 11.67 


-06 24 58.4 


M5°,M6.5° 


M5 


0.045 


-7.7°,-11.3' 




WTTS 


0.0 


yes 


-1.23 


80 


05 36 12.61 


-06 23 39.6 


M5 a M5 b M¥ 


M5 


0.232 


-23.2°,-36.0",-39.3' 




CTTS 


0.4 


yes 


-1.51 


81 


05 36 12.97 


-06 23 33.0 


M2.5",M1.5° 


M2.5 


0.910 


-4.1°, -5.0' 


0.6°,0.2' 


WTTS 


1.9 


yes 


-2.67 


82 


05 36 12.97 


-06 23 33.0 


Ml. 5'' 


M1.5 


1.699 


-7.3' 




WTTS 


3.5 


yes 


-2.06 


83 


05 36 13.15 


-06 25 41.1 


M3°,M3*,M2.5° 


M3 


0.223 


-2.6°, -3.4' 


0.6°,0.5' 


WTTS 


0.0 


yes 


-2.74 


84 


05 36 13.45 


-06 43 55.1 


M3° 


M3 


0.005 


-36.5" 




CTTS 


1.8 


no 




85 


05 36 14.76 


-06 13 16.9 


Ml" 


Ml 


0.355 


-66.7" 


0.5" 


CTTS 


0.2 


no 


-1.19 


86 


05 36 15.07 


-06 17 36.9 


Y3 a ,K5 b 


K3 


2.356 


-2.3°, -11.0* 


0.4" 


WTTS 


1.6 


no 


-1.19 


87 


05 36 15.60 


-06 27 20.0 


M3.5" 


M3.5 


0.128 


-4.4° 


0.5" 


WTTS 


0.0 


no 


-2.72 


88 


05 36 15.84 


-06 14 50.7 


M2.5",M2.5* 


M2.5 


0.214 


-106.4°,-63.0" 


0.6" 


CTTS 


0.0 


no 


-1.50 


89 


05 36 17.11 


-06 28 20.2 


M5" 


M5 


0.022 


-78.5" 




CTTS 


1.0 


no 


-1.44 


90 


05 36 17.23 


-06 17 24.5 


M5" 


M5 


0.372 


-6.4" 


0.6" 


WTTS 


0.0 


no 


-1.61 


91 


05 36 18.48 


-06 20 38.7 


M0°,M0.5' 


MO 


0.533 


-75.0",-44.8' 


0.5' 


CTTS 


0.6 


yes 


-1.52 


92 


05 36 18.88 


-06 22 04.2 


M3",M3*,M2.5° 


M3 


0.130 


-7.9°,-5.3' 




WTTS 


0.0 


yes 




93 


05 36 19.09 


-06 22 50.6 


M6°,M7' 


M6 


0.033 


-11.6°,-13.9' 




WTTS 


0.0 


yes 




94 


05 36 19.38 


-06 25 51.3 


M5°,M4.5° 


M5 


0.189 


-123.7°,- 123.0' 


0.3" 


CTTS 


0.4 


yes 


-1.11 


95 


05 36 21.10 


-06 17 17.3 


M4.5",M5 i ' 


M4.5 


0.249 


-11.9°,-14.0" 




WTTS 


0.0 


no 


-2.64 


96 


05 36 21.16 


-06 26 56.9 


M4.5" 


M4.5 


0.049 


-22.1° 


0.9" 


CTTS 


0.0 


yes 


-1.46 


97 


05 36 21.57 


-06 22 52.4 


M0.5" 


M0.5 


0.636 


-70.7' 




CTTS 


9.5 


yes 


-0.83 


98 


05 36 21.84 


-06 26 02.0 


M0°,K7 fc ,K7.5 c 


MO 


1.166 


-10.2",-71.0",-18.3' 


0.6°,0.7' 


CTTS 


3.8 


yes 


-1.01 


99 


05 36 21.88 


-06 23 29.9 


Ml'',M4' 


Ml 


2.138 


-10.0", -12.7' 




CTTS 


10.2 


yes 


0.14 


100 05 36 21.96 


-06 41 42.0 


M5 b 


M5 


0.231 








0.0 


no 


-1.43 


101 


05 36 22.47 


-06 23 44.8 


M0.5 C 


M0.5 


0.451 


-243.3' 


1.3' 


CTTS 


6.0 


yes 


-1.49 


102 05 36 23.26 


-06 19 37.5 


M3.5°,M2.5' 


M3.5 


0.156 


-8.1" 


0.9' 


WTTS 


1.2 


no 


-2.60 


103 05 36 24.48 


-06 22 23.2 


M4°,M3' 


M4 


0.380 


-8.5°,-16.5' 


0.6" 


WTTS 


2.5 


yes 


-2.06 


104 05 36 24.54 


-06 52 34.2 


M5" 


M5 


0.132 


-50.0° 


0.5" 


CTTS 


0.0 


no 


-1.51 


105 05 36 25.13 


-06 44 41.9 


K4.5°,K3 i> 


K4.5 


3.575 


-8.7° 


0.4" 


CTTS 


6.0 


yes 


-0.34 


106 05 36 25.28 


-06 23 07.2 


M7' 


M7 


0.041 


-13.7' 


0.9' 


WTTS 


0.0 


yes 




107 05 36 25.41 


-06 24 31.2 


M6°,M6' 


M6 


0.083 


-9.8°,-17.6' 




WTTS 


0.0 


yes 


-2.70 



(13) (14) (15) (16) (17) (18) 

Mass Age Disk Log M acc Log M acc Log M acc 

(Me) (Myr) property (M yr" 1 ) (M yr' ) (M yr 1 ) 



-MS** 
064+0.05 

1 00+^ 
0.22*| 

24 +m 

"■"-0.02 

40+0.08 

"■^ J -0.07 

16+ 004 

"■'"-0.03 

17+ 003 

0.55+S;,? 
0-39!";" 
0-28!" 
0.86+i 
0.78 
0.1 9_, 
0.49+| 
0.15 



0.46+™ 
25 - 05+ n« 


Thick 






Thick 






1.64+jf 4 
1.36+°'™ 


Thick 
Thick 


-8.91 


-9.45 


27*^ 


Thick 




-7.42 


"■ ul -0.16 

1 02+ - 56 

1 '" -0.34 

74+ - 57 
1 4+0.08 

"■"-0.05 

33+°- 32 

"""-0.14 
[37+1.75 


Thick 
Thick 
Thick 
Thick 
Thin 
Thick 


-8.41 
-9.50 
-9.27 

-8.76 


-8.41 
-10.09 

-9.65 


63+™ 


No disk 






L84+^ 


Transition disk 






070 +?:S 
2 22+^ 
03+^ 

-Q.Ql 

075+0.23 

A 1 


Thick 


-7.81 




Thick 
No disk 


-8.31 


-8.01 


Thick 
Thick 


-7.69 


-7.88 



7-11:15 



-0.02 



+0.03 

13 



0.30 
0.33_ 
20" 1 *" 1 

75+ " 5 

1 9C+O.O3 

-0.07 
H+ " 5 

13+ 006 
-0-9? 

16+ 8 - 6 ' 

17+ 8 - 8 - 
0.28+lg 

A -3O+0.04 
-0.03 

U - J1 -0.08 

1 30+ 015 
26+ 05 
38 

14+^ 

"'"-0.02 

19+ 002 

"' Ju -0.11 

32+0.03 

U 1 ^ 
-o.po 

19™ 
2Q +m 

"' zu -0.01 

19+ 003 
50 +0 - 18 

U ' JU -0.10 
A 4Q+0.08 
u '^-0.05 

0.18+1 

°- 28 -|fil 
23 +m 
-Q.Q3 
0.19+003 

92+^ 



4Q + " m 

27 +i! a ° 
6 17+ 1310 

'-2.83 

23 25 + 27 - 23 
6 50+ 3 - 47 

U ' JU -1.85 

1 89+ 21 ' 7 

1 '°^-0.34 

1.03+ 2 - 32 
44+?:^ 

03i+o:?S 
0.14+8:8? 

12+^ : ^ 

u ' iz, -0.08 

1 44+0.58 



2 09+' 02 

z ' uy -0.70 

1.42+ - 67 

2 25+^ 
-0.70 

2 74+ 2 -M 
z ' z +-0.84 

8.57+ 31 ,f 

''^ J -0.61 

3 27+0.86 
2 50+^ : ^ 
0.58+H 
0.40+1 
4.58+f : | 
0.89+'| 
37+ - 20 
06+ 3 - 24 

"'""-0.03 
.36+0.46 

1.70+9:M 
j 90+5:25 

0.30+" : ^ 
0.99+8J1 
0.34+5 : ?, 



No disk 
No disk 

Thick 

Thin 
No disk 

Thick 
Thick 
Transition disk 
Thick 
No disk 
Transition disk 
No disk 

Thick 

Thick 
No disk 
Transition disk 

Thick 
Transition disk 

Thick 



Thick 
No disk 
Thick 
Thick 
Thick 
Thick 
Thick 
Thick 
No disk 
Thin 
Thick 
Thick 



-10.13 
-9.81 

-10.82 

-7.76 

-9.50 



-8.29 



-8.52 

-10.52 - 



-8.16 



-8.72 

-10.63 
-7.75 
-8.30 
-7.68 

-7.38 



-9.48 
-7.73 



0.12+; 



0.71+^ No disk 



-9.08 

-8.23 
-9.72 



-7.51 



11.12 



10.12 



-8.21 



9.38 
11.51 



9.05 



10.80 



-9.87 



-8.05 



-9.40 



-9.38 
-10.41 



9.67 



-9.64 



Table 5. continued. 



1) (2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


RA 


DEC 




adopted 


Lum 


EW(H„) 


EW(Li) 


TTS 


Av 






ID (J2000) 


(J2000) 


Spectral type 


Spectral type 


(L s ) 


(A) 


(A) 


type 


(mag) 


clu 


ff(3.6 - 8.0 


108 05 36 25.55 


-06 51 28.3 


M5" 


M5 


0.112 


-10.2" 


0.5" 


WTTS 


0.0 


no 


-2.53 


109 05 36 26.08 


-06 26 15.5 


M3.5*,M8.5' 


M3.5 


0.094 


-12.4", -10.0*, -74.2' 




WTTS 


2.9 


yes 


-2.72 


110 05 36 26.71 


-06 26 29.0 


M0.5*,K7.5' 


M0.5 


1.866 


-3.2" 


0.4" 


WTTS 


1.1 


yes 


-2.66 


111 05 36 26.83 


-06 24 57.5 


M5' 


M5 


0.196 


-16.9' 


0.6' 


WTTS 


0.0 


yes 


-2.81 


112 05 36 27.01 


-06 21 07.6 


M3*,M2.5' 


M3 


0.023 


-15.0* 




CTTS 


0.0 


yes 




113 05 36 27.72 


-06 23 12.3 


M5' 


M5 


0.570 


-36.5' 




CTTS 


0.3 


yes 


-1.23 


114 05 36 27.89 


-06 25 36.0 


M3' 


M3 


0.230 


-21.9' 


0.2" 


CTTS 


0.1 


yes 


-1.91 


115 05 36 28.10 


-06 44 32.6 


M2.5* 


M2.5 


0.252 








0.4 


yes 


-1.87 


116 05 36 29.06 


-06 38 40.7 


M8",M3* 


M8 


0.053 


-42.0" 




CTTS 


0.0 


no 


-1.49 


117 05 36 29.59 


-06 38 50.4 


M4.5",M5* 


M4.5 


0.109 


-8.2° 


0.3" 


WTTS 


0.0 


no 




118 05 36 30.10 


-06 23 10.2 


M0.5*,K6" 


M0.5 


0.450 


-13.0*,-7.3' 


0.5" 


WTTS 


0.9 


yes 


-1.16 


119 05 36 30.23 


-06 42 46.1 


M1.5",M2* 


M1.5 


0.664 


-35.8" 




CTTS 


6.5 


yes 


-1.08 


120 05 36 30.50 


-06 23 56.6 


M4.5*,M6' 


M4.5 


0.028 


-36.1' 




CTTS 


0.0 


yes 


-1.75 


121 05 36 30.52 


-06 42 03.2 


M6",M6* 


M6 


0.030 


-21.1" 


0.6" 


CTTS 


0.0 


yes 




122 05 36 30.96 


-06 52 41.0 


M2" 


M2 


0.012 








1.7 


no 


0.40 


123 05 36 31.84 


-06 23 23.1 


M6.5' 


M6.5 


0.040 


-37.0' 




CTTS 


0.0 


yes 


-1.27 


124 05 36 32.38 


-06 19 19.9 


G8* 


G8 


4.874 








2.9 


no 


-2.03 


125 05 36 32.42 


-06 40 43.0 


M5" 


M5 


0.144 


-39.2" 


0.4" 


CTTS 


0.0 


no 


-1.25 


126 05 36 32.82 


-06 39 54.9 


K7.5",M0* 


K7.5 


0.442 


-0.7" 


0.3" 


WTTS 


0.3 


no 


-2.99 


127 05 36 32.89 


-06 44 20.9 


Ml "JVC* 


Ml 


0.544 


-70.7" 




CTTS 


4.8 


yes 


-1.04 


128 05 36 33.81 


-06 19 27.0 


M5' 


M5 


0.155 


-9.7' 


1.1" 


WTTS 


0.0 


no 


-2.72 


129 05 36 35.23 


-06 50 12.2 


M6°,M6* 


M6 


0.058 


-5.1° 


0.5" 


WTTS 


0.0 


no 




130 05 36 35.76 


-06 42 49.9 


M2.5" 


M2.5 


0.213 


-34.1° 




CTTS 


2.5 


yes 


-1.10 


131 05 36 36.93 


-06 33 24.2 


K8* 


K8 


1.913 


-110.0* 




CTTS 


3.9 


no 


-1.27 


132 05 36 40.69 


-06 30 09.3 


MO* 


MO 


0.570 








0.0 


no 


-1.57 


133 05 36 40.69 


-06 52 04.5 


M2" 


M2 


0.383 


-6.2" 


0.5" 


WTTS 


0.0 


no 


-2.64 


134 05 36 40.94 


-06 41 17.8 


M5" 


M5 


0.204 


-20.1" 


0.5" 


CTTS 


0.5 


no 


-1.23 


135 05 36 41.35 


-06 34 00.4 


MO* 


MO 


4.188 


-148.0* 




CTTS 


5.7 


no 


-0.30 


136 05 36 41.98 


-06 20 45.4 


M6* 


M6 


0.056 


-17.0* 




WTTS 


0.0 


no 


-2.72 


137 05 36 43.77 


-06 15 28.6 


M4* 


M4 


0.215 


-10.0* 




WTTS 


0.0 


no 


-1.36 


138 05 36 45.21 


-06 28 09.6 


M3.5* 


M3.5 


0.453 


-12.0* 




WTTS 


0.0 


no 


-2.66 


139 05 36 45.79 


-06 48 16.0 


M4.5" 


M4.5 


0.007 


-4.6" 




WTTS 


0.0 


no 




140 05 36 46.62 


-06 39 50.0 


M5.5",M2* 


M5.5 


0.065 


-15.2" 


0.4" 


WTTS 


0.0 


no 




141 05 36 50.14 


-06 41 29.2 


K5°,M0* 


K5 


1.849 


-7.6" 


0.5" 


CTTS 


3.5 


no 


-1.68 


142 05 36 50.23 


-06 48 58.2 


M4.5",M5* 


M4.5 


0.333 


-5.3° 


0.6" 


WTTS 


0.0 


no 


-2.57 


143 05 36 54.41 


-06 51 05.5 


M5.5" 


M5.5 


0.019 


-1.8" 




WTTS 


0.0 


no 




144 05 37 49.54 


-06 56 27.4 


M3.5" 


M3.5 


0.586 


-20.0" 


0.6" 


CTTS 


0.6 


yes 


-1.98 


145 05 37 51.72 


-06 56 51.9 


Ml. 5" 


M1.5 


1.324 


-39.0" 


0.5" 


CTTS 


1.4 


yes 


-1.43 


146 05 37 53.28 


-07 02 27.2 


M4.5" 


M4.5 


0.059 


-3.7° 




WTTS 


0.0 


no 




147 05 37 54.48 


-06 57 31.1 


K6.5" 


K6.5 


0.939 


-2.6° 


0.4" 


WTTS 


0.9 


yes 


-1.11 


148 05 37 54.51 


-06 56 45.5 


K7° 


K7 


2.799 


-0.5" 


0.5" 


WTTS 


1.9 


yes 


-2.65 


149 05 37 55.15 


-06 57 40.7 


M5.5" 


M5.5 


0.135 


-14.5" 


0.6" 


WTTS 


0.2 


yes 




150 05 37 55.22 


-06 57 35.8 


M4.5" 


M4.5 


0.273 


-6.3° 


0.6" 


WTTS 


0.2 


yes 


-1.80 


151 05 37 55.65 


-06 57 18.1 


MO" 


MO 


1.554 


-1.2" 




WTTS 


2.1 


yes 


-2.58 


152 05 37 55.74 


-06 58 37.9 


M3" 


M3 


0.243 


-3.7" 




WTTS 


1.3 


yes 


-1.00 


153 05 37 55.99 


-06 52 33.7 


M5.5" 


M5.5 


0.161 


-11.8" 




WTTS 


0.0 


no 


-2.66 


154 05 38 00.67 


-07 01 14.3 


M4" 


M4 


0.021 


-5.6° 




WTTS 


0.0 


no 




155 05 38 04.84 


-07 02 21.6 


M5.5" 


M5.5 


0.136 


-12.8" 




WTTS 


2.7 


no 


-1.12 


156 05 38 10.50 


-06 57 07. 1 


M3" 


M3 


0.194 


-9.7° 


0.6" 


WTTS 


1.5 


no 


-1.71 


157 05 38 13.45 


-07 06 43.3 


K4.5" 


K4.5 


2.519 


-5.4" 




WTTS 


10.3 


no 


-0.99 


158 05 38 19.52 


-06 55 29.7 


M3" 


M3 


0.382 


-2.7° 




WTTS 


7.1 


no 


-2.73 


159 05 38 21.22 


-07 01 20.3 


M5" 


M5 


0.102 


-47.5" 




CTTS 


1.4 


no 


-1.27 


160 05 38 34.06 


-07 04 36.8 


M4" 


M4 


0.007 


-1.3° 




WTTS 


0.0 


no 




161 05 38 40.22 


-06 56 53.3 


M2" 


M2 


0.208 


-3.1° 




WTTS 


2.4 


yes 


-2.63 


162 05 38 40.59 


-07 02 23.8 


M3" 


M3 


0.155 


-107.1" 




CTTS 


3.5 


yes 


-1.11 


163 05 38 41.48 


-07 01 52.6 


M4.5" 


M4.5 


0.183 


-9.6" 


0.5" 


WTTS 


2.6 


yes 


-1.15 



(13) (14) (15) (16) (17) (18) 

Mass Age Disk Log M acc Log M acc Log M acc 

(Me) (Myr) property (M yr" 1 ) (M yr' ) (M yr 1 ) 



16+ 0114 

-P.-93 
29+" 13 

39+°- 12 

"■-"-0.07 

[ 7+o.of, 
0.36+8:8J 
0.17+8:oJ 
30+8:'° 
035+0.12 

-0.08 

19+ 004 
-P.-93 
52 +m 

0.37+0.10 

19 + ™ 

10+°* 
u - lu -ooo 

12+ 007 
"■ lz --o.oi 

1 96+ 007 
19+ 002 

0.69^ 
0-43_-?o 
17+S07 
j i+o.of, 

34+8:' 4 
-0,99 
0.53+0" 

55 + " :20 

U ' J -0.11 

37+0-06 
19$& 

"•"-Q.QJ 

41+ 016 

-0.06. 

11+8.06 

u - 11 -0.00 

0.24+0- 09 

0.25+^ 
0.16+^ 
0.14+8:81 

0.85+ ;,. 

20 +8 °° 
-0.01 
ll +0.10 

26+^ : ^ 
-Q.Q3 
34+0 08 

U,J -0.05 

70+0 05 

0.72+028 

57+8 ; ^ 

U ' J -0.10 

16+ 005 

-0.03 

0.20_ 
0.44+8:25 

30+8:o2 

015 +0.02 

25 + " : ^ 

u ' iJ -0.07 

15+ 003 
34+0 5 

Q2+0.45 

30+ 011 

17™ 

-803 
20 +M2 

u,zu -0.06 

39+ 013 
-DOS 
32 +m 

U - Jz --0.12 

21+005 

"■^'-0.04 



ogi+rar 

-034 
4 34+6.75 



0.11 + 



+0+4 
-0.05 
0.42+063 

59 50+^ 8 
-3U' 
04+" M 

\f 4 M 

'""-0.70 



1.43+076 

i «;o+2:^ 
1 - 58 -Q.ffl 

0.42+5.W 
1 1 35+^ 2 

2 ' 56 -0.01 



2 63+ 6 - 52 

z,u -0.59 

3 67+ - 95 

J - u '-0.73 



3 lO +2 '- 6T 

J ' lu -1.27 

0.81+$' 
0.60!| 
1.11+ 254 
i q-7+():M 

— Q.99 

0.22+0, 4 



Thin 
No disk 
No disk 
No disk 



Thick -8.56 

Transition disk -9.35 
Thin 
Thick 



1.28 



0.90 
0.54+°,! 
0.03 



+IUH, 
-0.02 

L08 -o:os 



0.29 



1.53 
0.72 



1 +0>J6 

Mi 
+-1IF 

m 



25 +0 - 04 

20+ 1 ™ 

-Q.06. 

u ' lz -0.05 
4 1 3+3.06 
^• 1J -1.44 

1 21+4.48 
15+^ 

u ' -0.05 

0.62+ ™ 

0.35+^ :i ^ 

19 +8is 

1 10 + ^ 

'• lu -0.35 

42+ 023 

u '^ z -0.14 

29 50+ 33 - 28 
55+0- 57 

u ' JJ -0.20 

2 10+' 08 

z ' lu -0.67 

56+ 7 - 23 



0.60 
1.25 



101.66+: 

7 5 q+l 1 9 J 02 

78+ 01 ' 5 

"■" S -0.36 



Thick 
Thick 
Thick 

Thick 

Thick 
Transition disk 

Thick 
No disk 

Thick 
No disk 

Thick 

Thick 

Thick 
No disk 

Thick 

Thick 
No disk 

Thick 
No disk 



Thick 
No disk 



No disk 
Thick 
Thick 



-8.09 
-10.78 
-11.00 

-10.55 



11.13 -11 



-9.54 -9.83 



-7.88 



-9.18 
-6.63 



13 



9.40 



-9.64 -10.15 -10.00 
-5.82 



-8.30 



Transition disk -8.65 
Thick -7.47 

Thick 
No disk 

Thin 
No disk 

Thick 
No disk 

Thick 
Transition disk 
Thick 
No disk 

Thick -9.70 



-8.81 



-9.88 



95 



9.24 



7.96 



7.38 



10.04 



9.65 



30 



7.34 



-8.75 
-7.02 



9.59 



9.33 



Table 5. continued. 



1) (2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


RA 


DEC 




adopted 


Lum 


EW(H„) 


EW(Li) 


TTS 


Av 






ID (J2000) 


(12000) 


Spectral type 


Spectral type 


(L ) 


(A) 


(A) 


type 


(mag) 


clu 


d(3.6 - 8.0 


164 05 38 41.56 


-06 52 51.0 


M5" 


M5 


0.140 


-9.4° 


0.6" 


WTTS 


0.2 


no 


-2.68 


165 05 38 43.22 


-06 58 08.9 


K7.5" 


K7.5 


14.069 


-98.7" 




CTTS 


12.6 


yes 


-1.27 


166 05 38 43.84 


-06 58 22.3 


M2.5" 


M2.5 


0.359 


-66.9° 




CTTS 


4.5 


yes 


-0.52 


167 05 38 44.95 


-06 58 14.7 


Ml" 


Ml 


0.598 


-37.3" 




CTTS 


6.0 


yes 


-0.97 


168 05 38 46.84 


-07 05 08.9 


M2.5" 


M2.5 


0.243 


-99.3" 




CTTS 


4.3 


yes 


-1.64 


169 05 38 47.17 


-07 02 40.4 


K7" 


K7 


6.562 


-2.3" 




WTTS 


13.0 


yes 


-2.69 


170 05 38 47.74 


-07 06 14.9 


Ml" 


Ml 


1.473 


-76.8" 




CTTS 


10.4 


no 


-1.19 


171 05 38 47.93 


-07 05 06.1 


M5" 


M5 


0.378 


-10.3" 


0.5" 


WTTS 


4.1 


yes 


-2.62 


172 05 38 49.88 


-07 02 35.4 


MO" 


MO 


0.087 


-4.4" 




WTTS 


6.6 


yes 




173 05 38 50.44 


-07 00 43.0 


K6" 


K6 


4.113 


-1.5" 




WTTS 


10.9 


yes 


-2.35 


174 05 38 52.97 


-07 05 50.6 


M6" 


M6 


0.055 


-32.0" 




CTTS 


0.0 


no 


-2.56 


175 05 38 53.33 


-07 05 45.2 


K3.5" 


K3.5 


0.016 


-30.9" 




CTTS 


2.1 


no 


0.47 


176 05 38 54.45 


-07 04 46.7 


M3" 


M3 


0.177 


-7.7" 


0.6" 


WTTS 


2.6 


yes 


-2.72 


177 05 38 54.93 


-07 07 10.9 


M3.5" 


M3.5 


0.156 


-12.1" 


0.7" 


WTTS 


2.1 


no 


-1.30 


178 05 38 55.02 


-06 56 18.6 


F5" 


F5 


0.120 


-0.5" 




WTTS 


5.8 


no 


0.01 


179 05 38 57.04 


-06 52 59.3 


Ml. 5° 


M1.5 


0.156 


-184.8" 


0.3" 


CTTS 


0.7 


no 


-1.33 


180 05 40 19.41 


-08 14 16.4 


K7* 


K7 


1.152 








5.8 


no 


-0.67 


181 05 40 21.84 


-08 08 55.9 


M3* 


M3 


0.269 


-25.0 6 




CTTS 


2.4 


no 


-1.24 


182 05 40 24.97 


-07 55 35.3 


M2" 


M2 


1.723 


-77.5" 




CTTS 


8.2 


no 


-0.91 


183 05 40 24.97 


-08 07 33.2 


KO* 


KO 


8.857 


-47.0 6 




CTTS 


4.4 


no 


-0.53 


184 05 40 24.97 


-07 55 35.3 


M3* 


M3 


1.557 








8.0 


no 


-0.91 


185 05 40 25.75 


-08 11 16.8 


M3* 


M3 


0.385 


-38.0 6 




CTTS 


4.2 


no 


-1.16 


186 05 40 27.14 


-08 07 36.5 


M3* 


M3 


0.184 


-230.0* 




CTTS 


1.5 


no 


-0.80 


187 05 40 35.44 


-07 56 36.5 


M0.5" 


M0.5 


0.596 


-2.3° 




WTTS 


8.5 


no 


-2.76 


188 05 40 37.36 


-08 04 03.0 


F b 


F 


60.687 








6.7 


no 


-0.82 


189 05 40 41.01 


-08 02 18.6 


MQ b 


MO 


1.126 








7.9 


no 


-1.16 


190 05 40 42.66 


-07 46 03.0 


M5.5" 


M5.5 


0.024 


-7.9" 




WTTS 


0.0 


no 




191 05 40 46.22 


-08 05 24.3 


Kl* 


Kl 


13.154 


-16.0 6 




CTTS 


4.8 


yes 


-1.79 


192 05 40 46.40 


-08 04 36.1 


K7* 


K7 


4.795 








2.0 


yes 


-2.48 


193 05 40 46.62 


-08 07 12.8 


K7* 


K7 


8.229 








10.0 


yes 


-2.61 


194 05 40 46.84 


-08 04 54.6 


M2.5* 


M2.5 


1.231 


-13.0* 




CTTS 


5.2 


yes 


0.08 


195 05 40 48.07 


-08 05 58.7 


K7* 


K7 


5.832 








1.9 


yes 


-1.26 


196 05 40 57.49 


-07 48 08.8 


M2.5" 


M2.5 


0.566 


-37.3" 




CTTS 


4.6 


no 


-1.04 


197 05 40 59.75 


-08 06 03.2 


M6* 


M6 


0.097 


-42.0 6 




CTTS 


0.0 


no 


-0.35 


198 05 40 59.92 


-07 48 16.1 


M2.5" 


M2.5 


0.187 


-65.0" 




CTTS 


4.2 


no 


-1.41 


199 05 41 03.55 


-07 57 46.3 


M6" 


M6 


0.027 


-17.5" 




WTTS 


0.0 


no 


-2.77 


200 05 41 04.09 


-07 43 38.6 


M3" 


M3 


0.138 


-7.0" 


0.5" 


WTTS 


1.5 


no 


-1.31 


201 05 41 04.36 


-07 46 40.6 


M5" 


M5 


0.045 


-5.7° 




WTTS 


0.0 


no 




202 05 41 05.03 


-07 45 34.2 


M4.5" 


M4.5 


0.179 


-7.7° 




WTTS 


2.4 


no 


-2.67 


203 05 41 05.49 


-07 47 07.5 


Gl" 


Gl 


8.105 


-53.8" 




CTTS 


10.6 


no 


-1.59 


204 05 41 07.00 


-07 47 15.9 


M3.5" 


M3.5 


0.108 


-136.6" 




CTTS 


0.0 


no 


-2.07 


205 05 41 07.08 


-07 46 22.5 


M3.5" 


M3.5 


0.155 


-18.0" 




CTTS 


1.3 


no 


-1.32 


206 05 41 14.03 


-08 07 57.4 


M2* 


M2 


0.953 


-10.0 6 




WTTS 


1.2 


no 


-1.25 


207 05 41 16.25 


-07 43 51.4 


M5.5" 


M5.5 


0.024 


-8.0" 




WTTS 


0.9 


no 


-2.69 


208 05 41 20.12 


-07 55 24.0 


M4" 


M4 


0.581 


-48.9" 




CTTS 


10.2 


yes 


-1.41 


209 05 41 25.35 


-08 05 54.7 


Kl* 


Kl 


4.941 


-110.0* 




CTTS 


2.6 


no 


0.18 


210 05 41 26.37 


-07 58 17.8 


M5",M6* 


M5 


0.030 


-7.0" 


0.6" 


WTTS 


0.0 


no 




211 05 41 30.59 


-08 04 48.2 


K7 6 


K7 


3.357 


-40.0* 




CTTS 


10.0 


no 


-0.80 


212 05 41 33.38 


-07 59 56.3 


Ml. 5" 


M1.5 


1.097 


-69.8" 




CTTS 


9.7 


no 


-1.38 


213 05 41 41.66 


-08 00 18.5 


K7.5" 


K7.5 


0.047 


-28.4" 




CTTS 


4.5 


no 


-1.02 


214 05 41 43.74 


-07 58 22.3 


M5.5" 


M5.5 


0.468 


-405.3" 


0.4" 


CTTS 


2.4 


no 


-1.01 


215 05 41 49.23 


-07 57 12.3 


M3.5" 


M3.5 


0.150 


-18.5" 




CTTS 


3.1 


no 


-1.53 


216 05 41 49.74 


-08 00 32.3 


K5* 


K5 


8.432 


-18.0* 




CTTS 


0.4 


no 


-0.94 


217 05 41 51.84 


-08 06 56.6 


M4.5" 


M4.5 


0.129 


-5.5" 


0.7" 


WTTS 


2.7 


no 


-2.70 


218 05 41 54.66 


-07 59 12.4 


K3.5",K8* 


K3.5 


2.039 


-6.6" 


0.6" 


CTTS 


5.9 


no 


-1.73 


219 05 41 55.96 


-07 58 36.6 


M4" 


M4 


0.063 


-4.1" 




WTTS 


3.8 


no 


-2.04 


220 05 42 05.59 


-08 01 05.6 


M2* 


M2 


0.192 








0.9 


no 


-1.76 



(13) (14) (15) (16) (17) (18) 

Mass Age Disk Log M acc Log M acc Log M acc 

(Me) (Myr) property (M yr' ) (M yr' ) (M yr' ) 



n i O+1I.06 
"■ lv -0.04 



33+ 015 

"""-0.08 

45+ 003 

"'^ J -0.03 



0Q iTrr77- 



53+ - 76 

"• JJ -0.14 

0.37*" 

o.i8+»!5 



0.63 
0.65; 
0.10 



;+8:l? 



55+ - 09 
0.63 + ! 
0.3 1_ 

°- 28 S 

7 41+0.1)3 

A 94+O.O6 
"• iH -0.02 
1Q+0.09 
"' zv -0.06 

32+ OJ2 

"' J -0.08 

51+ 0JS 

"• J1 -0.21 

3 oi+o is 
47+^ 

"•^'-0.09 
[2+0.05 

2 34+831 
i - J ' t -Q.43 

55+0- 15 
57+0- 13 
27+ 07 
55+0- 13 
32+ - 20 

Q [2+0.06 

40*'^ 

32+ 07 

16** 
-Q.Q3 

20™ 

1 Q5+0.16 

O 3 +o.09 

30*" 
-002 

A 1^+0.09 
-0.06 

1 3+0.04 

"• 1J -0.02 

23+ 010 

"'"-0.04 

1 94+0.10 

0.16+ 8:8? 
0.55 
0.34 



03+ 2 - 60 

UA "-0.02 

0.16+ 116 
44 sl +rao 

j 2+3.62 

97 + ^ : ^ 



2.18-a! 
2.16*' 



8 ' 06 -2S9 

05+^^ 

-Q.03 

1 05+"-" 
03+ 005 

u,v -0.02 

53+0- 63 

u ' JJ -0.23 

1 98+ 6 - 20 

-1.02 

1 04+ 11 - 36 
[94+0.16 

36+^ 

4 9 7 +6.84 

42+^ 

u -^ z -0.16 

06+ 4 - 66 

"'""-0.03 

0.02+»» 
0.08^ 
0.04+1 
0.38-f 
0.55!i;» 



+!i:?i 
+!i:15 



0.28+»» 
0.86*| 



1 20+ 024 
0.23+ OJ2 
43+S : ^ 



3.10 



■2.28 



2 99+519 
3.93+f^ 



0.71«;» 
4.82! 2 ;» 

>+2.87 
5 -1.73 



3.78+ 



2 23 

17+'^ 

"- 1 '-0.09 

6.51*1 
15+° :2S 

"' 1J -0.08 
[ 3 6 +0.76 

7.09*| 



0.11+012 

17*'® 

"' 1 ' -0.08 

04+ 00 '' 

" A "-0.02 

2 09 +4 47 

07+014 

"•"'-0.03 

1 23+ 025 

1 ' AJ -0.22 

1.42+ 1 - 63 
4. 83 +?:S? 



3.51 



-nil. 



No disk 
Thick 
Thick 
Thick 
Thick 
No disk 
Thick 
No disk 

Thin 

No disk 

Thick 
No disk 

Thick 

Thick 

Thick 

Thick 

Thick 

Thick 

Thick 

Thick 

Thick 

Thick 
No disk 

Thick 

Thick 

Thick 
Debris disk 
Transition disk 
Thick 
Thick 
Thick 
Thick 
Thick 
No disk 
Thick 

No disk 

Thick 
Transition disk 

Thick 

Thick 
No disk 

Thick 

Thick 

Thick 
Thick 
Thick 
Thick 
Thick 
Thick 
No disk 
Thick 
Thin 
Transition disk 



-8.36 -9.13 -9.00 

-8.15 -7.22 -7.56 

-8.49 -9.19 -9.14 

-7.00 



-10.35 



-8.44 

-9.15 
-6.94 
-6.54 

-8.63 
-8.26 



-6.79 



-8.26 
-9.83 
-8.89 



-6.56 
-8.97 
-9.79 



-8.23 
-6.40 

-6.74 
-7.31 

-7.49 
-9.80 
-6.69 

-8.40 



-8.76 



-7.63 



-8.34 



-6.88 



-8.94 



-6.51 
-9.20 
-9.83 



-8.40 



-8.68 



r/3 



a. 

o 



■a 
-a 

I. 

o 

5' 

O 
O. 

o 

3 



I 



5. 

a' 

to 

I 
■a 



Table 5. continued. 



1) (2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


RA 


DEC 




adopted 


Lum 


EW(H„) 


EW(Li) 


TTS 


Av 






ID (J2000) 


(J2000) 


Spectral type 


Spectral type 


(L ) 


(A) 


(A) 


type 


(mag) 


clu 


(i(3.6 - 8.0 


221 05 42 07.25 


-08 05 24.4 


M6* 


M6 


0.049 








1.6 


no 


-1.18 


222 05 42 10.51 


-08 07 35.1 


M5°,M4 i ' 


M5 


0.084 


-7.8° 




WTTS 


0.0 


no 




223 05 42 11.04 


-08 01 05.4 


M4.5",M3 i ' 


M4.5 


0.056 




0.5" 




0.0 


no 


-1.16 


224 05 42 13.51 


-08 10 01.5 


M3* 


M3 


0.080 


-50.0'' 




CTTS 


1.6 


no 


-1.09 


225 05 42 14.60 


-07 58 57.9 


M3.5" 


M3.5 


0.200 


-13.2" 


0.6" 


WTTS 


1.1 


no 


-1.09 


226 05 42 15.93 


-08 09 37.8 


M5" 


M5 


0.134 


-6.3" 




WTTS 


3.3 


no 


-2.31 


227 05 42 18.11 


-08 08 10.9 


K4.5",K5* 


K4.5 


0.924 


-1.0" 


0.5" 


WTTS 


1.5 


yes 


-2.96 


228 05 42 18.56 


-07 59 23.0 


M4.5" 


M4.5 


0.069 


-6.9° 


0.6" 


WTTS 


0.0 


no 


-2.74 


229 05 42 19.05 


-07 59 12.2 


M5.5" 


M5.5 


0.041 


-18.9" 


0.8" 


CTTS 


0.0 


no 




230 05 42 19.56 


-08 05 07.6 


M2.5 b 


M2.5 


0.134 








2.0 


no 


-1.31 


231 05 42 21.36 


-08 06 47.9 


M3.5" 


M3.5 


0.237 


-12.9" 




WTTS 


4.8 


no 


-2.57 


232 05 42 21.56 


-08 08 29.8 


M0",K8 6 


MO 


0.464 


-39.3V 10.0 6 


0.5" 


CTTS 


0.5 


yes 


-2.12 


233 05 42 23.24 


-07 58 28.9 


M5" 


M5 


0.034 


-5.9" 


0.7" 


WTTS 


0.1 


no 




234 05 42 23.61 


-08 09 10.3 




M3 


0.248 


-44.5",-65.0 6 


0.9" 


CTTS 


1.1 


yes 


-1.49 


235 05 42 23.94 


-08 09 45.9 


Ki",K5 b 


K4 


1.197 


-0.9" 


0.4" 


WTTS 


3.1 


yes 


-2.88 


236 05 42 25.32 


-08 10 18.0 


Ml", MO* 


Ml 


0.420 


-3.3° 


0.7" 


WTTS 


0.7 


yes 


-2.82 


237 05 42 25.44 


-08 09 55.4 


M\",KS b 


Ml 


0.216 


-21.2°,-27.0* 




CTTS 


1.8 


yes 


-1.66 


238 05 42 25.68 


-07 58 22.0 


M3" 


M3 


0.135 


-3.3° 


0.2" 


WTTS 


0.5 


no 


-2.60 


239 05 42 25.79 


-08 08 50.1 


M2.5" 


M2.5 


0.210 


-61.8" 


0.5" 


CTTS 


1.2 


yes 


-1.30 


240 05 42 26.50 


-07 58 50.9 


K6° 


K6 


1.542 


-91.6" 


0.4" 


CTTS 


4.4 


no 


-0.64 


241 05 42 26.96 


-08 09 17.3 


M3.5" 


M3.5 


0.109 


-3.4° 




WTTS 


0.0 


yes 




242 05 42 27.50 


-08 11 03.8 


M5 a ,M2 b 


M5 


0.034 


-9.4° 




WTTS 


0.0 


yes 


-2.09 


243 05 42 27.59 


-08 09 52.6 


Ml 6 


Ml 


0.294 


-13.0* 




CTTS 


1.1 


yes 


-1.20 


244 05 42 29.78 


-08 07 26.4 


Ml" 


Ml 


0.372 


-3.4° 


0.6" 


WTTS 


2.8 


yes 




245 05 42 30.62 


-07 59 54.0 


M2" 


M2 


0.108 


-2.2° 


0.5" 


WTTS 


0.1 


no 


-2.87 


246 05 42 30.87 


-08 10 45.7 


M5" 


M5 


0.090 


-5.0" 


0.6" 


WTTS 


0.9 


yes 


-1.64 


247 05 42 31.00 


-08 06 38.1 


M3.5" 


M3.5 


0.166 


-30.0 6 




CTTS 


0.0 


yes 


-1.72 


248 05 42 31.33 


-08 02 35.3 


M4.5" 


M4.5 


0.086 


-8.3" 


0.7" 


WTTS 


0.0 


no 


-2.79 


249 05 42 31.55 


-08 08 22.8 


M4",M2 i ' 


M4 


0.270 


-12.4V15.0 6 




WTTS 


2.8 


yes 


-0.60 


250 05 42 32.66 


-08 10 07.9 


M4.5" 


M4.5 


0.119 


-6.7° 




WTTS 


1.5 


yes 




251 05 42 32.77 


-08 07 04.8 


M5" 


M5 


0.132 


-11.0" 




WTTS 


0.3 


yes 




252 05 42 34.02 


-08 09 59.7 


K4",K7 b 


K4 


2.186 


-1.9" 


0.5" 


WTTS 


5.0 


yes 


-2.33 


253 05 42 34.31 


-08 02 12.1 


M5",M4* 


M5 


0.068 


-86.0V48.0 6 


0.4" 


CTTS 


0.0 


no 


-1.28 


254 05 42 34.92 


-08 07 50.5 


M5" 


M5 


0.126 


-6.0" 




WTTS 


1.9 


yes 




255 05 42 36.41 


-08 10 17.8 


M3 b 


M3 


0.063 


-36.0 6 




CTTS 


2.8 


yes 




256 05 42 36.51 


-08 11 51.5 


K5" 


K5 


0.687 


-1.7" 


0.5" 


WTTS 


3.0 


no 




257 05 42 40.06 


-08 05 07.7 


M2 b 


M2 


0.086 


-12.0 6 




CTTS 


0.4 


no 


-1.85 


258 05 42 42.10 


-08 15 15.3 


Ml 6 


Ml 


0.356 








3.5 


no 


-1.18 


259 05 42 44.12 


-08 06 26.4 


M3 fc 


M3 


0.251 


-22.it 




CTTS 


0.2 


no 


-1.22 


260 05 42 47.18 


-08 05 57.0 


M2 b 


M2 


0.110 








0.2 


no 


-1.99 


261 05 42 47.44 


-08 04 05.4 


M2.5" 


M2.5 


0.115 


-76.0 6 




CTTS 


0.8 


no 


-0.87 


262 05 42 48.24 


-08 05 57.1 


Ml b 


Ml 


0.088 


-24.0 6 




CTTS 


0.8 


no 




263 05 42 51.65 


-08 07 41.2 


Ml b 


Ml 


0.093 


-34.0 1 ' 




CTTS 


2.0 


no 


-1.56 


264 05 42 52.30 


-08 08 54.9 


M5 b 


M5 


0.065 








0.6 


no 


-1.38 


265 05 42 59.13 


-08 09 23.6 


Ml 6 


Ml 


0.389 


-67.0 6 




CTTS 


2.0 


no 


-0.88 


266 05 43 01.78 


-08 04 50.6 


K5 6 


K5 


1.869 


-32.0 6 




CTTS 


2.7 


no 


-2.12 


267 05 43 08.49 


-08 11 32.3 


M2 b 


M2 


0.053 








0.1 


no 


-1.59 



(13) 
Mass 
(M e ) 



0.18-f 
19+ 005 
-Q-93 
0.35+W2 

29+^ 

-Q.Q4 
A 1 O+0.06 
(U 8-0.04 

1 1-3+0.09 
11 -0.28 

] g+o.02 
11+^' 

11 -0.01 

0.39+0.13 

26+^ 4 
-803 

A so+0.12 

30+ 05 

"• J "-0.04 

1 93+0.10 

-0.32 

0.48;]! 
55+o.n 

0.34+Hf 
0.34 
0.69 
0.31 
0.15 
0.51 
0.50 
0.47 
0.18 



(14) 

Age 

(Myr) 

1.27+ 1 " 3 

1 84+^ 7 ' 

3.87! 9 L | 
o 43+2:2.49 

i.36;'™ 



(15) (16) (17) (18) 

Disk Log M acc Log M acc Log M acc 
property (M yr') (M yr') (M yr') 



M 

M 
,+!!:++ 



.1 1 

,„.03 
'-0.02 



-u.uz 

0.19!*$ 

0.20+^ 

1 9+8:83 

"•"-Q.Ql 

1 1 7+0.26 
1-1 -0.38 

16 +0 - 24 

-Q.04 

36+ 012 
"• J "-o.io 

1 06 +0(M 

1 '""-0.20 

49+0.09 

"•^-0.13 

049+0.14 

0.3 l+S 
0.47 
0.40 
0.61_ 
0.61+ » 



'-0.36 
j+4.95 



0.85 
3. 

2.68** 

2 09+ 22 ' 
4.88+H 

1 14+0.63 

3 40+4.88 
J -^-1.81 
[47+9.16 

5.10+^ 
3.66+^ 
1 89+^ 

1 - Oy -0.44 
057+11.54 

A Ao+Wl 
492+» 

2 ' 82 -tl 

, 92+22.S0 
10 32+' 2 ^ 1 

1 71+0.65 
1 - /i -Q.44 

1 71+ 201 

2 \2 +f)J2 
047 +8:5§ 
[ 41+8:58 

1 02 + * : ^ 

1 ■" -0.20 
i 97+1.36 
' -0,67 
I 9Q+29.05 

1.08+;* 
12.49+^ 
5 06+ 710 

J '""-2.17 

U5+^ 
9 q 7 +8:S? 

6.39+]f 
28.01+^ 
25.51^1' 

9 37+5.70 
-0.94 

1.63+ 5 - 27 
0.73+8$ 
36 34+^ 7 



Thick 

Thick 

Thick 

Thick 

Thin 
No disk 
No disk 

Thick 
No disk 
Transition disk 

Thick 
No disk 
No disk 

Thick 
No disk 

Thick 

Thick 

Transition disk 
Thick 

No disk 
Transition disk 

Thick 
No disk 

Thick 



Thick 
Thick 
Thick 



-10.98 



-9.76 

-10.87 

-8.35 
-8.91 

-9.34 

-8.87 
-6.95 

-9.33 
-9.46 



-8.42 
-9.07 

-9.38 
-9.33 



-7.98 
-8.75 

-9.40 
-9.32 



Transition disk 

Thick -9.68 

-10.12 

Transition disk -10.43 
Thick 

Thick -9.28 
Transition disk 
Thick 



-9.98 



-9.23 
-9.99 
-9.76 

-8.20 



Transition disk -7.52 
Thick 



Table 6. Photometric magnitudes of YSOs in L1630N. 



RA 


DEC 


u' 


g' 




i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 





05 45 21.38 
05 45 22.68 
05 45 26.16 
05 45 38.26 
05 45 41.68 
05 45 41.94 
05 45 42.80 
05 45 44.37 
05 45 44.56 
05 45 44.64 
05 45 45.58 
05 45 46.91 
05 45 49.56 
05 45 53.11 
05 45 53.54 
05 45 53.60 
05 45 54.09 
05 45 55.13 
05 45 56.20 
05 45 56.31 
05 45 56.73 
05 45 57.38 
05 45 57.62 
05 45 57.93 
05 46 00.18 
05 46 03.53 
05 46 04.64 
05 46 04.58 
05 46 07.89 
05 46 09.27 
05 46 09.61 
05 46 10.31 
05 46 11.34 
05 46 11.86 
05 46 12.27 
05 46 12.99 
05 46 13.58 
05 46 14.48 
05 46 16.75 
05 46 17.71 
05 46 18.30 
05 46 18.60 
05 46 18.89 
05 46 19.06 
05 46 19.47 
05 46 20.88 
05 46 22.43 
05 46 22.99 
05 46 23.83 
05 46 25.09 
05 46 25.89 
05 46 26.65 
05 46 27.13 
05 46 27.83 
05 46 28.36 
05 46 28.87 
05 46 29.00 
05 46 29.06 
05 46 29.59 
05 46 30.03 



-00 00 45.9 
-00 14 27.5 
+00 06 37.9 
-00 08 11.0 
-00 04 02.4 
-00 12 05.3 
-00 01 01.8 
+00 22 58.2 
-00 10 35.6 
+00 13 00.6 
+00 04 35.6 
+00 14 29.4 
-00 08 38.8 
-00 13 24.9 
+00 33 08.8 
+00 22 42.1 
-00 03 16.7 
+00 1 1 39.4 
+00 33 10.3 
+00 07 08.6 
-00 00 25.4 
+00 20 22.2 
+00 07 21.1 
+00 02 48.6 
+00 03 07.0 
+00 02 54.7 
+00 04 58.1 
+00 00 38.2 
-00 11 56.9 
+00 13 32.6 
-00 03 31.2 
-00 00 06.7 
-00 07 55.1 
+00 32 25.9 
-00 08 07.8 
-00 08 14.8 
-00 10 34.0 
+00 20 24.4 
+00 07 13.5 
-00 00 14.3 
+00 06 57.8 
+00 07 08.0 
-00 05 38.1 
+00 03 29.6 
-00 05 20.0 
+00 08 09.4 
-00 08 52.6 
+00 04 26.4 
+00 04 27.2 
+00 05 41.2 
+00 09 32.0 
+00 31 07.5 
+00 15 49.7 
+00 05 48.4 
+00 12 27.0 
+00 13 30.7 
+00 29 07.2 
+00 11 45.7 
+00 10 57.2 
+00 11 11.1 



21.51±0.06 
22.36± 0.11 
19.24± 0.01 
21.16± 0.05 
21.03± 0.05 
18.55± 0.01 
22.97± 0.22 
18.53± 0.01 

18.90± 0.01 
21.35± 0.06 
22.02± 0.11 
23.57± 0.61 
19.65± 0.02 
20.26± 0.02 
19.17± 0.01 



21.42± 0.05 
19.54± 0.01 

18.05± 0.01 
23.15±0.26 
20.40± 0.03 
20.25± 0.02 
22.62± 0.17 
18.29± 0.01 
22.32± 0.11 

19.07± 0.01 

21.82± 0.09 
24.47± 0.94 
17.02± 0.01 



22.61± 0.19 



21.23± 0.05 
24.49± 0.93 
19.43± 0.01 
20.61± 0.03 
17.99± 0.01 
22.14± 0.10 
18.41± 0.01 

23.00± 0.34 

21.12+0.06 
21.97± 0.09 
21.75± 0.09 

24.00± 0.68 
23.15+0.35 
20.70± 0.03 
22.71 ±0.27 
23.02± 0.63 



18.71±0.01 
19.91± 0.01 
17.62± 0.01 
18.10± 0.01 
18.37± 0.01 
15.85± 0.01 
20.59± 0.01 
16.88± 0.01 
21.51±0.03 
16.39± 0.01 
18.83± 0.01 
19.76± 0.01 
22.08± 0.06 
17.60± 0.01 
18.58± 0.01 
16.66± 0.01 
23.34± 0.15 
22.21±0.05 
19.29± 0.01 
16.81±0.01 
22.59± 0.06 
16.40± 0.01 
21.09± 0.02 
19.50± 0.01 
18.24± 0.01 
20.79± 0.01 
16.78± 0.01 
20.22± 0.01 

16.71± 0.01 
23.63± 0.19 
20.7 1± 0.01 
23.29± 0.12 
15.88± 0.01 
23.43± 0.14 
22.87± 0.09 
22.95± 0.09 
20.31 ±0.01 
23.26± 0.10 
21.76± 0.04 
18.82± 0.01 
23.97± 0.20 
16.55± 0.01 
18.59± 0.01 
15.70± 0.01 
19.94± 0.01 
15.96± 0.01 
20.05± 0.05 
22.09± 0.06 
25.36± 0.90 
19.65± 0.01 
19.60± 0.01 
19.35± 0.01 
20.37± 0.05 
24.05± 0.26 
22.07± 0.05 
18.03± 0.01 
21.14± 0.03 
22.41±0.13 
24.28± 0.70 



17.09± 0.01 
18.35±0.01 
16.18± 0.01 
16.30± 0.01 
16.79± 0.01 
14.44± 0.01 
18.98± 0.01 
15.31± 0.01 
19.43± 0.01 
14.98± 0.01 
17.31± 0.01 
18.27± 0.01 
20.20± 0.02 
16.08± 0.01 
16.60± 0.01 
15.32± 0.01 
21.02± 0.03 
20.39± 0.01 
17.85± 0.01 
15.21± 0.01 
20.01±0.01 
14.89± 0.01 
19.36± 0.01 
17.98± 0.01 
16.58± 0.01 
18.88± 0.01 
15.28± 0.01 
18.1 1± 0.01 

15.03± 0.01 
20.44± 0.02 
18.74± 0.01 
21.33±0.04 
13.27± 0.01 
21.19± 0.03 
20.99± 0.03 
21.32± 0.04 
18.47+0.01 
19.95± 0.01 
18.57+0.01 
16.49± 0.01 
21.06± 0.03 
14.79± 0.01 
16.28± 0.01 
14.08± 0.01 
17.44± 0.01 
14.44± 0.01 
17.96± 0.05 
19.70± 0.01 
20.54± 0.02 
17.73±0.01 
17.18± 0.01 
17.84± 0.01 
18.19± 0.05 
21.05± 0.03 
19.30± 0.01 
16.1 1± 0.01 
19.71± 0.01 
20.05± 0.03 
21.64± 0.10 



15.46± 0.01 
16.39± 0.01 
14.87± 0.01 
15.13± 0.01 
15.26± 0.01 
14.05± 0.01 
16.89± 0.01 
14.87± 0.01 
17.40± 0.01 
14.50± 0.01 
15.53±0.01 
16.58± 0.01 
18.05± 0.01 
15.04± 0.01 
15.33±0.01 
14.96± 0.01 
18.50± 0.01 
18.25+ 0.01 
15.77± 0.01 
15.41+ 0.01 
18.47± 0.01 
14.40+ 0.01 
17.19± 0.01 
16.37± 0.01 
15.16± 0.01 
17.50± 0.01 
15.20± 0.01 
16.48± 0.01 

14.48± 0.01 
18.44± 0.01 
17.16± 0.01 
20.38± 0.02 
12.92± 0.01 
18.67± 0.01 
19.29± 0.01 
19.33±0.01 
16.64± 0.01 
17.27± 0.01 
16.92± 0.01 
15.25± 0.01 
18.59± 0.01 
15.51± 0.01 
14.83±0.01 
13.96± 0.01 
15.99± 0.01 
13.87+0.01 
16.35+ 0.05 
17.46± 0.01 
18.44± 0.01 
16.13+0.01 
15.75+ 0.01 
16.24± 0.01 
16.27± 0.05 
18.65± 0.01 
17.40± 0.01 
14.80± 0.01 
18.04± 0.01 
17.60± 0.01 
19.35± 0.02 



14.55± 0.01 
15.25± 0.01 
13.93± 0.01 
14.37± 0.01 
14.41±0.01 
13.32± 0.01 
15.67± 0.01 
13.70± 0.01 
16.20± 0.01 
13.76± 0.01 
14.54± 0.01 
15.61± 0.01 
16.73± 0.01 
14.35± 0.01 
14.36± 0.01 
14.28± 0.01 
17.02± 0.01 
16.90± 0.01 
14.61± 0.01 
13.64± 0.01 
17.18± 0.01 
13.42± 0.01 
15.90± 0.01 
15.27± 0.01 
13.79± 0.01 
15.43± 0.01 
13.55± 0.01 
15.38± 0.01 

13.25± 0.01 
16.95± 0.01 
15.98± 0.01 
19.42± 0.04 
13.65± 0.01 
16.90± 0.01 
18.21± 0.02 
18.23± 0.02 
15.61± 0.01 
15.45± 0.01 
15.54± 0.01 
14.29± 0.01 
16.82± 0.01 
13.01±0.01 
13.61± 0.01 
12.67± 0.01 
14.85± 0.01 
13.15± 0.01 
15.22± 0.05 
15.96± 0.01 
16.74± 0.01 
15.08± 0.01 
14.69± 0.01 
15.38± 0.01 
15.02± 0.05 
16.90± 0.01 
15.84± 0.01 
13.92± 0.01 
17.00± 0.01 
15.83± 0.01 
17.33± 0.02 



12.96± 0.02 
13.50± 0.02 
12.37± 0.02 
12.65± 0.02 
12.86± 0.03 
11.93± 0.02 
13.85± 0.02 
12.02± 0.02 
14.23± 0.03 
12.52± 0.03 
12.90± 0.02 
14.01± 0.03 
14.76± 0.03 
12.78± 0.02 
12.45± 0.02 
13.04± 0.03 
14.83± 0.03 
14.74± 0.03 
12.82± 0.02 
12.13± 0.02 
13.99± 0.03 
11.75±0.02 
14.01± 0.02 
13.52± 0.03 
12.05± 0.02 
13.41±0.02 
11.34± 0.03 
13.36± 0.02 
9.80± 0.04 
11.69± 0.03 
14.01± 0.03 
14.23± 0.03 
17.61±0.28 
10.94± 0.02 
14.63± 0.03 
16.55±0.10 
16.66± 0.13 
13.82± 0.03 
12.88± 0.02 
12.84± 0.03 
12.21± 0.02 
13.99± 0.03 
11.20± 0.02 
10.63± 0.03 
10.69± 0.02 
12.53± 0.03 
11.51± 0.02 
13.06± 0.03 
13.47± 0.03 
13.60± 0.03 
13.19± 0.02 
12.69± 0.02 
13.91±0.02 
12.71±0.02 
13.95± 0.02 
12.66± 0.04 
12.17±0.02 
15.45± 0.05 
13.38± 0.02 
14.95± 0.04 



12.22± 0.02 
12.87± 0.03 
11.61± 0.02 
11.82± 0.02 
12.09± 0.03 
11.18± 0.02 
13.18± 0.03 
11.05+0.02 
13.27± 0.02 
11.78± 0.02 
12.21+0.02 
13.35± 0.03 
13.85+0.03 
11.96± 0.02 
11.40+ 0.02 
12.34+ 0.02 
13.85+ 0.04 
13.92+ 0.03 
12.25+ 0.02 
11.33+ 0.02 
12.85+ 0.03 
10.82+ 0.02 
13.31+0.02 
12.68+ 0.03 
11.22+ 0.02 
12.52+ 0.02 
10.13+ 0.03 
12.28+ 0.02 
8.65+ 0.05 
10.70+ 0.03 
12.45+ 0.02 
12.91+0.03 
15.86+ 0.14 
10.05+ 0.02 
13.94+ 0.02 
15.63+ 0.11 
16.08+ 0.20 
12.89+ 0.03 
11.62+ 0.02 
11.28+ 0.03 
11.07+ 0.02 
12.51+0.02 
10.16+ 0.02 
9.03+ 0.03 
9.65+ 0.02 
11.32+ 0.03 
10.65+ 0.02 
11.97+ 0.03 
12.19+ 0.02 
11.74+ 0.02 
12.19+ 0.02 
11.33+ 0.02 
13.35+ 0.02 
11.58+ 0.02 
12.45+ 0.02 
11.11+0.05 
11.30+ 0.02 
14.83+ 0.05 
12.25+ 0.02 
14.16+ 0.04 



11.93+0.02 
12.54+ 0.03 
11.21+0.02 
11.53+0.02 
11.85+0.03 
10.99+ 0.02 
12.75+ 0.03 
10.38+ 0.02 
12.88+ 0.03 
11.59+ 0.02 
11.91+0.02 
13.04+ 0.03 
13.30+ 0.03 
11.69+ 0.02 
10.87+ 0.02 
12.15+ 0.02 
13.44+ 0.04 
13.30+ 0.03 
11.92+ 0.02 
11.03+0.02 
12.38+ 0.02 
10.22+ 0.02 
12.99+ 0.03 
12.15+0.02 
10.90+ 0.02 
12.20+ 0.03 
9.45+ 0.02 
11.74+ 0.03 
8.40+ 0.03 
10.05+ 0.02 
11.72+ 0.02 
12.02+ 0.02 
15.15+0.15 
9.45+ 0.02 
13.51+0.04 
14.98+ 0.12 
15.69+ 0.23 
12.52+ 0.02 
11.05+ 0.02 
10.40+ 0.03 
10.47+ 0.02 
11.78+ 0.02 
9.72+ 0.02 
7.87+ 0.01 
9.00+ 0.02 
10.69+ 0.02 
10.21+ 0.02 
11.43+0.02 
11.63+0.02 
10.74+ 0.02 
11.64+ 0.02 
10.52+ 0.02 
13.02+ 0.03 
11.11+0.02 
11.75+0.02 
9.99+ 0.03 
10.99+ 0.02 
14.50+ 0.08 
11.67+ 0.02 
13.66+ 0.04 



11.62+ 0.06 
12.21+0.06 
10.50+ 0.06 
11.38+ 0.06 
11.50+ 0.06 
10.84+ 0.06 
11.93+0.06 
9.35+ 0.06 
12.52+ 0.06 
11.44+ 0.06 
11.53+0.06 
12.70+ 0.06 
12.80+ 0.06 
11.38+ 0.06 
10.14+ 0.06 
12.04+ 0.06 
12.84+ 0.07 
12.49+ 0.06 
11.48+ 0.06 
10.19+ 0.06 
11.80+ 0.06 
9.16+ 0.06 
12.33+ 0.07 
11.33+0.06 
10.46+ 0.06 
11.77+ 0.06 
8.28± 0.06 
11.03+0.06 
8.14+ 0.06 
8.91+0.06 
10.84+ 0.06 
10.59+ 0.06 
13.75+0.06 
8.52+ 0.06 
12.71+0.06 
14.11+0.06 
15.27+ 0.06 
12.17+ 0.06 
10.56+ 0.06 
9.96+ 0.06 
9.36+ 0.06 
10.24+ 0.06 
8.87+ 0.06 
6.50+ 0.06 
7.98+ 0.06 
9.94+ 0.06 
9.59+ 0.06 
10.76+ 0.06 
11.17+ 0.06 
9.89+ 0.06 
10.74+ 0.06 
9.59+ 0.06 
12.67+ 0.06 
10.77+ 0.06 
10.22+ 0.06 
9.15+ 0.06 
10.63+ 0.06 
14.30+ 0.07 
10.81+0.06 
12.96+ 0.06 



11.64+ 0.06 
12.05+ 0.06 
10.30+ 0.06 
11.38+ 0.06 
11.46+ 0.06 
10.93+ 0.06 
11.68+ 0.06 
8.99+ 0.06 
12.46+ 0.06 
11.47+ 0.06 
11.56+ 0.06 
12.62+ 0.06 
12.16+ 0.06 
11.27+0.06 
9.90+ 0.06 
12.04+ 0.06 
12.45+ 0.07 
12.12+ 0.06 
11.49+ 0.06 
9.85+ 0.06 
11.39+ 0.06 
8.92+ 0.06 
12.16+ 0.06 
10.98+ 0.06 
10.18+ 0.06 
11.76+ 0.06 
7.96+ 0.06 
10.79+ 0.06 
7.96+ 0.06 
8.56+ 0.06 
10.57+ 0.06 
10.04+ 0.06 
13.14+0.06 
8.52+ 0.06 
12.29+ 0.06 
13.60+ 0.06 
15.21+0.07 
12.05+ 0.06 
10.30+ 0.06 
9.76+ 0.06 
9.08+ 0.06 
9.81+0.06 
8.76+ 0.06 
6.10+ 0.06 
7.49+ 0.06 
9.41+ 0.06 
9.28+ 0.06 
10.34+ 0.06 
11.11+0.06 
9.46+ 0.06 
10.28+ 0.06 
9.16+ 0.06 
12.66+ 0.06 
10.62+ 0.06 
9.71+0.06 
8.63+ 0.06 
10.59+ 0.06 
14.18+ 0.06 
10.35+ 0.06 
12.96+ 0.06 



11.44+ 0.06 
12.03+ 0.06 
9.91+ 0.06 
11.20+ 0.06 
11.36+ 0.06 
10.86+ 0.06 
11.25+ 0.19 
8.62+ 0.06 
12.30+ 0.06 
11.53+ 0.06 
11.45+ 0.06 
12.65+ 0.06 
11.91+0.06 
11.17+0.06 
9.38+ 0.06 
11.90+ 0.06 

11.80+ 0.08 
11.29+ 0.06 
9.42+ 0.06 
10.85+ 0.14 
8.74+ 0.06 
11.82+ 0.08 
10.87+ 0.14 
9.67+ 0.08 
11.25+ 0.19 
7.51+ 0.06 
10.40+ 0.11 
7.64+ 0.06 
8.07+ 0.06 
10.24+ 0.10 
9.65+ 0.07 
12.72+0.07 
8.36+ 0.06 
11.91+0.06 
12.67+ 0.07 
15.24+ 0.26 
11.66+ 0.06 
9.92+ 0.06 
8.62+ 0.06 
8.50+ 0.06 
9.09+ 0.06 
8.12+ 0.06 
5.56+ 0.06 
7.07+ 0.06 
9.04+ 0.06 
9.21+ 0.06 
9.87+ 0.08 
10.98+ 0.16 
9.03+ 0.07 
10.08+ 0.06 
8.82+ 0.06 
12.50+ 0.11 
10.55+ 0.12 
9.34+ 0.06 
8.17+ 0.06 
10.54+ 0.06 

9.91+ 0.06 
12.82+ 0.13 



11.52+0.06 
11.96+0.07 
9.25+0.06 
11.17+0.06 
11.45+0.06 

10.61+0.06 6.45+0.06 
10.55+ 0.06 
8.05+0.06 5.18+0.06 
12.27+ 0.08 
11.42+0.22 
11.42+0.06 
12.56+ 0.09 

11.16+ 0.06 8.58+0.06 
11.01+0.06 6.37+ 0.06 
8.68+0.06 5.93+0.06 
11.96+0.09 

11.23+0.19 
11.35+0.06 
9.11+0.07 5.34+0.06 
6.06+ 0.06 
8.07+0.06 4.94+0.06 
10.88+0.15 

10.41+0.06 7.83+ 0.07 
8.89+0.15 5.62+0.06 



6.83+ 0.06 
9.72+ 0.33 
7.28+ 0.06 
7.48+ 0.06 
9.59+ 0.26 
8.79+ 0.14 
11.44+ 0.07 
8.09+ 0.06 
11.05+ 0.06 
10.88+ 0.06 

11.38+ 0.22 
9.64+ 0.08 
7.06+ 0.07 
7.65+ 0.06 
8.37+ 0.06 
7.60+ 0.07 
5.00+ 0.06 
6.09+ 0.06 
8.06+ 0.06 
8.49+ 0.06 
9.17+ 0.19 



3.74+ 0.06 
6.68+ 0.06 
5.06+ 0.06 
4.30+ 0.06 
6.32+ 0.06 
5.71+0.06 
7.99+ 0.06 
4.33+ 0.06 
8.33+ 0.06 
6.26+ 0.06 

7.94+ 0.06 



4.85+ 0.06 
5.46+ 0.06 
5.69+ 0.06 
2.18+ 0.06 
2.95+ 0.06 
4.91+0.06 
4.74+ 0.06 
6.28+ 0.06 



8.31+0.10 5.31+0.06 
9.22+0.07 6.78+0.06 
8.09+0.06 5.84+0.06 

10.61+0.08 
8.65+0.06 5.57+0.06 
7.36+0.06 4.29+0.06 
10.48+ 0.06 

9.23+0.07 6.60+0.06 



Table 6. continued. 



RA 


DEC 


u' 


g' 


r' 


i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 





05 46 30.06 
05 46 31.03 
05 46 31.46 
05 46 31.71 
05 46 33.28 
05 46 34.54 
05 46 34.90 
05 46 35.50 
05 46 36.10 
05 46 37.06 
05 46 37.57 
05 46 38.33 
05 46 38.40 
05 46 38.57 
05 46 39.89 
05 46 40.18 
05 46 40.44 
05 46 40.43 
05 46 40.77 
05 46 43.82 
05 46 43.84 
05 46 44.08 
05 46 44.25 
05 46 44.84 
05 46 45.00 
05 46 45.00 
05 46 45.04 
05 46 45.14 
05 46 46.87 
05 46 48.55 
05 46 48.73 
05 46 49.09 
05 46 51.19 
05 46 51.40 
05 46 51.48 
05 46 51.85 
05 46 52.41 
05 46 56.54 
05 46 58.03 

100 05 46 58.13 

101 05 47 01.95 

102 05 47 02.87 

103 05 47 03.97 

104 05 47 04.48 

105 05 47 04.94 

106 05 47 04.98 

107 05 47 05.06 

108 05 47 05.12 

109 05 47 05.34 

110 05 47 06.00 

111 05 47 05.98 

112 05 47 06.17 

113 05 47 06.96 

114 05 47 06.99 

115 05 47 07.26 

116 05 47 08.69 

117 05 47 08.62 

118 05 47 08.71 

119 05 47 10.72 

120 05 47 10.89 

121 05 47 10.98 



+00 12 09.7 
+00 27 12.1 
+00 20 15.8 
+00 25 08.2 
+00 02 51.9 
+00 06 43.5 
+00 04 20.7 
+00 01 38.9 
+00 06 26.8 
+00 01 21.8 
+00 04 02.5 
+00 05 48.7 
+00 15 11.6 
+00 22 06.0 
+00 06 44.9 
+00 05 01.9 
-00 08 38.2 
+00 05 07.7 
+00 27 22.5 
+00 03 21.8 
+00 15 32.4 
+00 18 03.2 
+00 30 29.5 
+00 16 59.8 
+00 1 1 32.7 
+00 24 48.7 
+00 05 33.9 
+00 03 46.4 
+00 09 07.6 
+00 21 28.2 
+00 21 38.3 
+00 28 38.3 
+00 18 08.2 
+00 19 47.2 
+00 19 21.3 
+00 19 38.6 
+00 20 01.7 
+00 20 52.9 
+00 14 27.8 
+00 05 38.1 
+00 16 56.7 
+00 16 51.9 
+00 1 1 14.4 
+00 15 47.2 
+00 18 31.6 
+00 18 12.6 
+00 18 34.8 
+00 18 26.7 
+00 28 46.1 
+00 32 08.5 
+00 25 53.1 
+00 20 32.5 
+00 00 47.7 
+00 31 55.9 
+00 19 32.2 
+00 00 14.0 
+00 19 23.9 
+00 16 34.7 
+00 18 46.3 
+00 32 06.0 
+00 19 14.8 



22.11± 0.16 
23.60± 0.37 
23.02± 0.27 
24.83± 0.88 
20.97± 0.06 
24.1 1± 0.87 



20.46± 0.02 
23.05± 0.09 
20.22± 0.01 
23.42± 0.10 
18.99± 0.01 
20.22± 0.01 
20.16± 0.05 



18.12± 0.01 
21.14+ 0.03 
18.73+0.01 
20.58± 0.01 
16.70+ 0.01 
17.53± 0.01 
18.11+0.05 



22.99+0.26 

19.23+ 0.03 17.83+ 0.01 15.75 + 0.01 
19.40+ 0.02 



22.87+ 0.23 
23.37+ 0.67 



20.69+ 0.09 
20.63+ 0.03 



21.46+0.03 19.35+0.01 
20.98+0.03 18.53+0.01 
21.47+0.07 
19.64+ 0.02 17.05 + 0.01 
23.19+ 0.12 20.47+ 0.02 
18.93+0.01 16.55+0.01 
19.83+0.01 18.07+0.01 



21.37+ 0.12 
19.20+ 0.02 
23.36+ 0.28 : 
22.12+0.17 



19.07+ 0.01 
16.88+ 0.01 
22.32+ 0.05 
20.54+ 0.02 
22.29+0.12 
23.10+0.28 21.20+0.02 



20.27+ 0.06 
23.19+ 0.81 



22.21+0.19 

21.91+0.14 
23.95+ 0.90 
20.73+ 0.07 
20.70+ 0.07 
21.19+ 0.15 
20.58+ 0.06 



18.92+ 0.01 



25.60+ 0.95 
21.58+ 0.04 
24.59+ 0.73 
19.85+ 0.01 
23.18+ 0.16 
19.09+ 0.01 
18.09+ 0.01 
19.89+ 0.02 
18.04+ 0.01 
23.33+ 0.23 



19.05+ 0.01 17.90+ 0.01 



21.77+ 0.14 
22.93+ 0.69 
23.64+ 0.74 
23.88+ 0.93 
23.11+0.23 
22.33+ 0.12 



17.56+ 0.01 
21.88+ 0.08 
19.77+ 0.03 
19.93+ 0.02 



21.23+0.05 
19.98+ 0.03 



19.71+0.01 
23.05+ 0.29 
21.84+ 0.07 
21.28+ 0.04 
20.39+ 0.01 
20.10+ 0.01 

22.66+ 0.11 
15.72+ 0.01 
20.41+ 0.01 
17.60+ 0.01 
17.31+0.01 



17.00+ 0.01 
15.02+ 0.01 
20.08+ 0.01 
18.12+ 0.01 
20.48+ 0.04 
19.68+ 0.01 



16.96+ 0.01 
21.46+ 0.10 
23.16+ 0.31 
22.00+ 0.06 
19.72+ 0.01 
22.17+ 0.14 
17.75+ 0.01 
20.02+ 0.02 
17.16+ 0.01 
15.94+ 0.01 
18.03+0.01 
15.71+0.01 
22.16+ 0.14 
21.50+ 0.06 
16.32+ 0.01 
23.03 + 0.22 
17.16+ 0.01 

18.71+0.01 
19.35+0.01 
18.26+ 0.01 
17.73+0.01 
22.34+ 0.07 
19.72+ 0.01 
14.20+ 0.01 
18.21+0.01 
15.11+0.01 
15.64+ 0.01 
20.59+ 0.03 



19.82+0.01 
18.55+ 0.01 16.55+ 0.01 
17.49+0.01 15.33+0.01 



16.35+0.01 
18.97+ 0.01 
17.33+ 0.01 
18.23+0.01 
15.42+ 0.01 
15.94+ 0.01 
16.15+0.05 

19.73+ 0.02 
14.67+ 0.01 
16.77+ 0.01 

17.03+ 0.01 
16.80+ 0.01 
18.93+ 0.01 
15.70+0.01 
18.55+0.01 
15.10+ 0.01 
16.39+ 0.01 

15.62+ 0.01 
14.33+ 0.01 
17.46+ 0.01 
16.47+ 0.01 
18.96+ 0.02 
17.66+ 0.01 



15.90+ 0.01 
20.28+ 0.05 
19.54+ 0.02 
19.30+ 0.01 
17.48+ 0.01 
20.41+0.04 
16.28+ 0.01 
17.79+ 0.01 
15.87+ 0.01 
14.74+ 0.01 
16.12+ 0.01 
14.27+0.01 
19.23+ 0.02 
18.63+ 0.01 
15.14+ 0.01 
19.35+0.01 
15.55+ 0.01 
18.64+ 0.01 
16.75+0.01 
17.10+ 0.01 
16.61+0.01 
16.38+ 0.01 
19.57+ 0.01 
17.53+0.01 
13.73+0.01 
16.58+ 0.01 
15.15+0.01 
14.59+ 0.01 
18.18+ 0.01 

17.62+ 0.01 
15.24+ 0.01 
14.29+ 0.01 



14.98+ 0.01 
17.49+ 0.01 
16.54+ 0.01 
16.63+ 0.01 
14.27+ 0.01 
14.65+ 0.01 
14.96+ 0.05 

17.56+ 0.02 
13.69+ 0.01 
15.29+ 0.01 

15.55+ 0.01 
15.60+ 0.01 
17.03+ 0.01 
14.70+ 0.01 
17.50+ 0.01 
14.13+ 0.01 
15.09+ 0.01 

14.70+ 0.01 
13.25+ 0.01 
15.84+ 0.01 
15.28+ 0.01 
17.17+ 0.02 
16.55+ 0.01 



14.70+ 0.01 
19.07+ 0.08 
17.53+ 0.02 
17.51+0.01 
16.06+ 0.01 
19.04+ 0.06 
15.13+ 0.01 
16.16+ 0.01 
14.86+ 0.01 
13.88+ 0.01 
14.88+ 0.01 
13.27+ 0.01 
17.42+ 0.01 
17.01+ 0.01 
14.20+ 0.01 
17.13+ 0.01 
14.32+ 0.01 
16.99+ 0.01 
15.38+ 0.01 
15.74+ 0.01 
15.59+ 0.01 
15.11+0.01 
17.95+ 0.01 
15.82+ 0.01 
12.94+ 0.01 
15.36+ 0.01 
12.61+0.01 
13.29+ 0.01 
16.52+ 0.01 

16.07+ 0.01 
14.39+ 0.01 
13.16+ 0.01 



12.64+ 0.02 
15.44+ 0.05 
15.14+0.04 
13.79+ 0.02 
12.72+ 0.02 
11.96+ 0.03 
12.71+0.02 
13.27+0.03 
13.19+ 0.02 
11.67+ 0.02 
13.08+ 0.02 
13.37+ 0.04 
13.40+ 0.03 
13.41+ 0.02 
13.84+ 0.03 
12.78+ 0.03 
0.01+ 0.01 
12.23+ 0.04 
12.90+ 0.02 
14.73+ 0.03 
12.93+ 0.02 
11.56+ 0.02 
13.48+ 0.02 
13.19+ 0.02 
14.54+ 0.03 
14.84+ 0.04 
11.89+ 0.04 
13.68+ 0.02 
12.29+ 0.02 
16.96+ 0.20 
14.51+0.03 
14.72+ 0.03 
14.08+ 0.03 
16.30+ 0.09 
13.29+ 0.02 
13.55+0.02 
12.66+ 0.02 
11.94+ 0.02 
13.01+0.02 
11.23+ 0.02 
15.02+ 0.04 
14.45+ 0.03 
12.46+ 0.02 
13.69+ 0.02 
11.84+ 0.01 
14.45+ 0.02 
12.09+ 0.01 
13.40+ 0.04 
13.72+ 0.03 
11.74+ 0.03 
14.55+ 0.04 
12.96+ 0.02 
11.35+ 0.02 
12.86+ 0.02 
10.23+ 0.02 
11.56+ 0.02 
13.83+ 0.03 
14.86+ 0.04 
13.43+ 0.03 
12.56+ 0.02 
11.00+0.02 



11.38+ 0.02 
14.82+ 0.06 
14.53+ 0.05 
12.34+ 0.02 
11.17+ 0.02 
10.57+ 0.03 
11.56+ 0.03 
12.24+ 0.02 
10.97+ 0.02 
10.42+ 0.02 
12.18+ 0.03 
11.96+ 0.04 
12.48+ 0.02 
12.19+ 0.02 
12.07+ 0.02 
11.77+ 0.03 
0.01+0.01 
11.24+ 0.04 
12.04+ 0.03 
13.81+0.03 
11.93+0.02 
10.61+0.02 
12.59+ 0.02 
12.06+ 0.02 
13.18+ 0.03 
14.20+ 0.05 
10.67+ 0.03 
12.30+ 0.02 
11.13+ 0.02 
15.47+0.10 
13.00+ 0.02 
13.21+0.03 
13.24+ 0.02 
14.89+ 0.06 
12.30+ 0.03 
12.28+ 0.03 
11.48+ 0.02 
10.92+ 0.02 
12.10+ 0.02 
10.13+0.02 
14.19+ 0.04 
13.33+ 0.03 
11.40+ 0.02 
11.72+ 0.02 
10.88+ 0.07 
13.37+ 0.02 
11.67+ 0.05 
12.34+ 0.03 
12.73+ 0.02 
10.40+ 0.03 
13.32+ 0.03 
11.37+0.02 
10.57+ 0.02 
11.69+ 0.02 
9.02+ 0.02 
10.80+ 0.02 
12.51+0.02 
13.41+0.02 
11.93+ 0.03 
11.64+ 0.03 
9.84+ 0.02 



10.72+ 0.02 
14.25+ 0.06 
14.24+ 0.06 
11.57+0.02 
10.21+0.02 
9.73+ 0.03 
11.10+ 0.02 
11.61+0.02 
9.67+ 0.02 
9.52+ 0.02 
11.71+0.03 
11.08+ 0.03 
11.99+ 0.02 
11.70+0.02 
11.12+ 0.02 
11.40+ 0.03 
0.01+0.01 
10.88+ 0.03 
11.39+ 0.03 
13.24+ 0.02 
11.39+ 0.02 
10.22+ 0.02 
12.13+0.02 
11.57+0.02 
12.44+ 0.02 
14.03+ 0.05 
10.04+ 0.02 
11.53+ 0.02 
10.40+ 0.02 
14.15+0.06 
12.24+ 0.02 
12.50+ 0.03 
12.84+ 0.03 
14.10+ 0.05 
11.84+ 0.02 
11.56+ 0.02 
10.80+ 0.02 
10.56+ 0.02 
11.64+ 0.02 
9.69+ 0.02 
13.68+ 0.04 
12.76+ 0.03 
10.80+ 0.02 
10.63+ 0.02 
10.45+0.05 
12.92+ 0.02 
11.09+ 0.03 
11.94+ 0.03 
12.41+0.03 
9.37+ 0.02 
12.72+ 0.03 
10.64+ 0.02 
10.22+ 0.02 
10.89+ 0.02 
8.32+ 0.02 
10.52+ 0.03 
11.86+ 0.02 
12.76+ 0.03 
11.26+ 0.02 
11.19+ 0.02 
9.08+ 0.02 



9.79+ 0.06 
13.45+ 0.06 
13.95+ 0.06 
10.61+0.06 
8.82+ 0.06 
8.73+ 0.06 
10.66+ 0.06 
10.73+ 0.06 
8.27+ 0.06 
8.19+ 0.06 
11.25+ 0.06 
9.86+ 0.06 
11.33+ 0.06 
11.01+0.06 
9.58+ 0.06 
10.93+ 0.06 
13.56+ 0.06 
10.61+0.06 
10.20+ 0.06 
12.50+ 0.07 
10.32+ 0.06 
9.42+ 0.06 
11.55+0.06 
10.95+ 0.06 
11.29+ 0.06 
13.52+ 0.06 
9.41+ 0.06 
10.68+ 0.06 
9.48+ 0.06 
11.77+ 0.06 
11.35+ 0.06 
11.64+ 0.06 
12.19+ 0.07 
12.27+ 0.07 
11.14+ 0.06 
10.97+ 0.06 
9.70+ 0.06 
10.31+0.06 
10.65+ 0.06 
9.32+ 0.06 
13.10+ 0.09 
11.83+0.06 
9.89+ 0.06 
9.62+ 0.06 
10.06+ 0.06 
12.41+0.07 
10.48+ 0.06 
11.65+0.06 
11.97+ 0.06 
8.10+ 0.06 
12.86+ 0.06 
9.67+ 0.06 
9.83+ 0.06 
10.00+ 0.06 
7.26+ 0.06 
10.20+ 0.06 
10.80+ 0.06 
11.90+ 0.06 
10.41+0.06 
10.32+ 0.06 
8.24+ 0.06 



9.51+ 0.06 
13.18+ 0.06 
13.93+ 0.06 
10.48+ 0.06 
8.35+ 0.06 
8.29+ 0.06 
10.56+ 0.06 
10.51+0.06 
7.84+ 0.06 
7.74+ 0.06 
11.04+ 0.06 
9.30+ 0.06 
11.04+ 0.06 
10.87+ 0.06 
9.08+ 0.06 
10.80+ 0.06 
13.60+ 0.06 
10.47+ 0.06 
9.90+ 0.06 
12.04+ 0.07 
10.19+ 0.06 
9.12+ 0.06 
11.55+ 0.06 
10.73+ 0.06 
10.83+ 0.06 
13.47+ 0.06 
8.94+ 0.06 
10.14+ 0.06 
9.04+ 0.06 
11.11+0.06 
11.12+0.06 
11.22+ 0.06 
12.04+ 0.07 
11.29+ 0.06 
11.00+ 0.06 
10.75+ 0.06 
9.21+0.06 
10.32+ 0.06 
10.20+ 0.06 
9.16+ 0.06 
12.95+ 0.09 
11.57+ 0.06 
9.63+ 0.06 
9.03+ 0.06 
9.99+ 0.06 
12.34+ 0.07 
10.16+ 0.06 
11.48+ 0.06 
12.01+ 0.06 
7.58+ 0.06 
12.32+ 0.06 
9.32+ 0.06 
9.61+ 0.06 
9.58+ 0.06 
6.77+ 0.06 
10.25+ 0.06 
10.52+ 0.06 
11.51+0.06 
9.81+0.06 
9.90+ 0.06 
7.84+ 0.06 



9.19+ 0.06 
12.70+ 0.06 
13.86+ 0.09 
10.05+ 0.06 
7.92+ 0.06 
7.94+ 0.06 
10.06+ 0.09 
10.29+ 0.10 
7.41+ 0.06 
7.40+ 0.06 
11.26+ 0.20 
8.85+ 0.06 
10.84+ 0.06 
10.51+0.06 
8.67+ 0.07 
10.71+0.13 
13.54+ 0.07 
10.44+ 0.11 
9.46+ 0.06 

9.67+ 0.09 
8.68+ 0.06 
11.38+ 0.07 
10.58+ 0.17 
10.22+ 0.13 
13.29+ 0.16 
8.47+ 0.06 
10.10+ 0.11 
8.60+ 0.07 
10.42+ 0.06 
10.74+ 0.06 
10.83+ 0.06 

10.36+ 0.06 
10.55+ 0.06 
10.24+ 0.13 
8.82+ 0.07 
10.16+ 0.13 
9.75+ 0.10 
8.90+ 0.07 



8.41+0.06 5.41+0.06 
12.09+ 0.09 

9.52+0.06 6.52+0.06 

7.15+0.07 4.75+0.06 

7.31+0.07 5.02+0.06 
9.56+ 0.26 

6.16+0.06 2.38+0.06 

6.71+0.07 3.09+0.06 

8.05+0.09 5.17+0.06 
10.30+0.10 
9.76+0.07 7.68+0.06 
8.14+0.06 5.26+0.06 
10.52+0.11 



8.83+0.06 6.30+ 0.06 

9.27+0.07 6.91+0.07 
7.94+0.06 5.93+0.06 
11.39+0.19 
10.09+ 0.06 5.84+ 0.06 
5.86+ 0.06 

7.66+0.09 4.78+0.06 

7.60+0.09 4.37+0.06 
9.39+0.07 5.49+0.06 
10.06+ 0.08 7.24+ 0.06 
10.14+ 0.09 7.68+0.06 



9.13+0.06 
9.42+ 0.07 
9.15+ 0.07 
8.04+ 0.06 
10.10+ 0.08 
8.83+0.21 
8.30+ 0.13 



5.74+ 0.06 
6.68+ 0.06 
5.77+ 0.06 
4.83+ 0.06 

5.97+ 0.06 
5.24+ 0.06 



9.15+ 0.07 8.29+0.14 5.30+0.06 

8.75+ 0.07 8.14+0.12 

9.81+0.07 9.50+0.09 

9.63+0.09 9.04+0.24 



11.97+0.08 
7.28+ 0.06 
12.08+ 0.08 
8.75+ 0.07 
9.24+ 0.07 
9.11+0.06 
6.39+ 0.06 
10.03+ 0.11 
10.09+ 0.12 
11.30+ 0.29 
9.25+ 0.08 
9.61+ 0.06 
7.69+ 0.06 



11.53+0.24 
6.56+0.06 3.05+0.06 
11.72+0.25 
7.83+0.06 4.52+0.06 
8.15+0.11 4.83+0.06 
8.09+ 0.06 4.65+ 0.06 
5.70+ 0.06 3.38+0.06 
10.07+ 0.06 
9.51+0.07 

8.58+0.17 

9.04+0.06 6.62+0.06 
6.72+0.07 3.35+0.06 



Table 6. continued. 



RA 


DEC 


u' 


g' 


r' i' 


z' 


J H K, 


[3.6] [4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) (mag) 


(mag) 


(mag) (mag) (mag) 


(mag) (mag) 


(mag) 


(mag) 





122 05 47 10.98 +00 21 32.2 ... 22.87 ±0.15 19.87± 0.02 17.88± 0.01 16.51± 0.01 14.04± 0.03 12.71± 0.04 12.14±0.03 11.60± 0.06 1 1.61± 0.06 11.58± 0.07 11.53± 0.22 

123 05 47 12.92 +00 22 06.5 ... ... 22.69± 0.19 19.87± 0.02 17.79± 0.02 14.03± 0.03 11.84± 0.02 10.54+ 0.02 9.36± 0.06 8.77+0.06 8.55+0.06 7.75+0.06 4.76+0.06 

124 05 47 13.85 +00 00 17.1 18.53+0.01 16.41+0.01 14.67+0.01 14.90+0.01 12.78+0.01 10.75+0.06 9.80+0.05 9.23+0.05 8.25+0.06 7.88+0.06 7.64+0.06 7.13+0.07 4.40+0.06 

125 05 47 16.58 -00 00 56.4 22.22+0.15 19.73+0.01 18.09+0.01 16.03+0.01 14.89+0.01 13.06+0.02 12.32+0.02 11.89+0.02 11.06+0.06 10.77+0.06 10.44+0.14 9.83+0.06 7.52+0.07 

126 05 47 17.16 +00 18 24.6 21.13+0.06 19.58+0.01 17.69+0.01 16.43+0.01 15.33+0.01 13.03+0.02 11.86+0.02 11.18+0.02 9.96+0.06 9.48+0.06 9.19+0.08 8.77+0.19 5.80+0.08 

127 0547 17.28 +0038 21.4 18.05+0.01 16.24+0.01 14.74+0.01 14.40+0.01 13.17+0.01 11.52+0.02 10.54+0.02 9.91+0.02 8.74+0.06 8.43+0.06 8.04+0.06 7.45+0.06 4.68+0.06 

128 05 47 19.72 +00 01 21.8 19.80+0.02 19.58+0.01 17.95+0.01 17.00+0.01 15.72+0.01 13.76+0.02 13.09+0.02 12.67+0.02 11.57+0.06 11.02+0.06 10.75+0.18 10.17+0.06 7.07+0.06 

129 05 47 19.90 +00 16 13.1 23.66+ 0.50 24.32+ 0.34 20.70+ 0.02 18.16+ 0.01 16.41+0.01 13.82+ 0.02 12.54+ 0.02 11.95 + 0.02 11.10+ 0.06 10.67+ 0.06 10.16+ 0.13 ... 6.77+ 0.06 

130 05 47 22.99 +00 17 56.7 21.75+0.44 21.20+0.10 19.35+0.03 17.34+0.01 15.93+0.01 14.04+0.03 12.91+0.02 11.97+0.01 11.99+0.07 11.96+0.07 

131 05 47 25.05 +00 31 05.0 19.04+0.01 16.53+0.01 15.18+0.01 16.05+0.01 14.38+0.01 12.64+0.03 12.10+0.04 11.83+0.03 11.63+0.06 11.74+0.06 11.56+0.07 11.57+0.22 

132 0547 57.53 +00 11 31.2 21.40+0.06 19.11+0.01 17.34+0.01 15.47+0.01 14.37+0.01 12.56+0.02 11.75+0.03 11.41+0.02 11.12+0.06 10.96+0.06 10.85+0.06 10.97+0.06 



Table 7. Photometric magnitudes of YSOs in L1641. 



RA 


DEC 


u' 


g' 




i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 





05 35 14.56 
05 35 14.67 
05 35 14.72 
05 35 15.83 
05 35 17.80 
05 35 18.26 
05 35 18.95 
05 35 19.34 
05 35 21.77 
05 35 23.60 
05 35 24.45 
05 35 24.49 
05 35 25.11 
05 35 25.70 
05 35 26.59 
05 35 26.80 
05 35 26.83 
05 35 26.96 
05 35 27.17 
05 35 27.35 
05 35 28.28 
05 35 29.21 
05 35 29.46 
05 35 30.41 
05 35 31.05 
05 35 31.49 
05 35 31.89 
05 35 33.93 
05 35 34.17 
05 35 34.19 
05 35 34.34 
05 35 38.59 
05 35 40.83 ■ 
05 35 41.02 
05 35 41.65 
05 35 42.09 • 
05 35 42.84 
05 35 42.76 
05 35 43.37 
05 35 44.18 
05 35 44.27 
05 35 47.65 
05 35 48.28 ■ 
05 35 48.39 
05 35 50.19 
05 35 57.30 
05 35 57.31 
05 35 57.45 
05 35 57.45 
05 35 57.85 
05 35 58.10 
05 35 58.25 • 
05 35 58.26 
05 35 59.75 
05 35 59.84 ■ 
05 36 00.18 
05 36 01.09 
05 36 01.10 
05 36 01.66 
05 36 05.00 



•06 15 12.7 
■06 15 07.3 
■06 13 39.9 
-06 24 45.7 
■06 24 38.4 
06 24 30.3 
-06 27 25.6 
■06 24 14.5 
■06 18 51.2 
-06 28 24.4 
-06 27 47.2 
06 28 40.5 
■06 47 56.6 
■06 23 18.9 
06 15 32.8 
■06 15 34.4 
■06 26 47.6 
-06 27 13.0 
■06 19 42.0 
06 19 31.3 
-06 22 29.3 
■06 16 29.7 
-06 16 26.6 
■06 27 07.2 
■06 45 18.1 
■06 14 18.9 
-06 36 25.5 
-06 14 32.8 
-06 22 57.8 
-06 39 43.3 
-06 24 22.8 
■06 23 43.1 
06 18 06.7 
-06 22 45.4 
■06 25 19.2 
■06 16 20.8 
■06 21 44.6 
■06 34 51.9 
■06 22 19.6 
06 28 16.4 
-06 26 39.5 
■06 21 36.1 
06 17 59.4 
06 17 36.2 
06 50 40.2 
-06 40 28.1 
-06 15 37.7 
■06 42 41.9 
■06 16 35.0 
-06 23 44.4 
-06 14 50.9 
-06 36 43.1 
■06 14 04.6 
06 16 06.4 
-06 42 30.5 
-06 42 33.9 
■06 25 07.7 
06 15 31.4 
■06 42 36.2 
-06 42 44.0 



21.82±0.22 

21.89± 0.24 
21.43± 0.14 
17.85± 0.01 
22.61± 0.72 
20.04± 0.06 
19.02± 0.03 
21.12±0.19 
19.18± 0.04 
22.27± 0.45 
21.21±0.22 
15.14± 0.01 
20.10± 0.08 
20.80± 0.14 
20.69± 0.13 
18.10± 0.01 
22.48± 0.55 
18.16± 0.02 
21.81± 0.37 

22.66± 0.74 
21.67± 0.30 

16.36± 0.01 
20.16± 0.13 
21.71±0.34 
20.05± 0.13 
20.19± 0.09 
19.90± 0.11 

20.61±0.13 
20.26± 0.09 
17.24± 0.01 
22.66± 0.72 
22.42± 0.59 
19.81±0.07 
16.35± 0.01 
20.86± 0.16 
20.51±0.12 

17.43± 0.01 
20.08± 0.04 
20.78± 0.08 
18.82± 0.03 
18.30± 0.02 
17.46± 0.01 
16.52± 0.01 
19.23± 0.03 
19.30± 0.03 
21.58± 0.19 
18.04± 0.02 
22.61± 0.41 
15.99± 0.01 
18.21± 0.02 
17.54± 0.01 
20.10± 0.04 
16.65± 0.01 
21.40± 0.23 
20.53± 0.11 



18.89± 0.01 
22.04± 0.09 
20.14±0.02 
19.19± 0.01 
15.78± 0.01 
19.95± 0.02 
18.59± 0.01 
17.18± 0.01 
19.05± 0.01 
16.66± 0.01 
19.80± 0.02 
19.01± 0.01 
14.65± 0.01 
17.59± 0.01 
18.25± 0.01 
18.30± 0.01 
15.58± 0.01 
19.86± 0.02 
16.03± 0.01 
20.87± 0.04 
21.82± 0.08 
19.27± 0.01 
18.50± 0.01 

15.61± 0.01 
17.81± 0.01 
20.36± 0.03 
18.53± 0.01 
17.67± 0.01 
17.53± 0.01 
20.79± 0.04 
18.42± 0.01 
17.77± 0.01 
15.54± 0.01 
22.59± 0.17 
21.64± 0.07 
17.32±0.01 
15.66± 0.01 
18.87± 0.01 
20.12±0.03 
21.62± 0.06 
17.34± 0.01 
17.50± 0.01 
18.22±0.01 
17.40± 0.01 
17.47± 0.01 
16.74± 0.01 
14.99± 0.01 
16.26± 0.01 
18.67± 0.01 
18.95± 0.01 
16.33± 0.01 
20.78± 0.04 
14.74± 0.01 
18.69± 0.01 
15.57± 0.01 
18.01± 0.01 
15.97± 0.01 
19.98± 0.02 
18.56± 0.01 



16.78± 0.01 
19.86± 0.02 
18.29± 0.01 
17.76+ 0.01 
14.38± 0.01 
18.51± 0.01 
17.20± 0.01 
15.79± 0.01 
17.67± 0.01 
15.29± 0.01 
18.28± 0.01 
17.60± 0.01 
14.1 1± 0.01 
16.16± 0.01 
16.80± 0.01 
16.87± 0.01 
14.29± 0.01 
18.46± 0.01 
14.57+ 0.01 
19.13±0.01 
20.33± 0.03 
17.37+ 0.01 
16.49± 0.01 

14.60± 0.01 
16.35±0.01 
18.78± 0.01 
17.03±0.01 
16.24± 0.01 
16.04± 0.01 
19.33±0.01 
17.01±0.01 
16.32± 0.01 
14.08± 0.01 
21.14± 0.06 
20.1 1± 0.02 
15.88± 0.01 
14.67± 0.01 
17.18± 0.01 
18.74+0.01 
20.13+0.02 
16.34± 0.01 
16.09+ 0.01 
16.80+ 0.01 
15.89+ 0.01 
16.05+ 0.01 
15.71+0.01 
14.94+ 0.01 
14.80+ 0.01 
17.44+ 0.01 
17.53+0.01 
14.87+0.01 
19.72+ 0.02 
14.86+ 0.01 
17.44+ 0.01 
13.77+ 0.01 
16.62+ 0.01 
14.89+ 0.01 
18.43+0.01 
17.09+ 0.01 



15.42+ 0.01 
17.65+ 0.01 
16.03+ 0.01 
15.99+ 0.01 
15.25+0.01 
16.51+0.01 
15.64+ 0.01 
15.05+ 0.01 
15.99+ 0.01 
17.49+ 0.01 
16.78+ 0.01 
15.79+ 0.01 
13.71+0.01 
14.93+ 0.01 
15.43+0.01 
15.47+ 0.01 
13.74+ 0.01 
16.78+ 0.01 
13.98+ 0.01 
18.14+ 0.01 
18.23+ 0.01 
15.28+ 0.01 
15.04+ 0.01 

14.14+ 0.01 
15.17+ 0.01 
17.10+ 0.01 
15.42+ 0.01 
15.12+ 0.01 
15.16+ 0.01 
17.51+0.01 
15.62+ 0.01 
15.18+ 0.01 
16.80+ 0.01 
18.61+0.01 
18.10+ 0.01 
14.86+ 0.01 
14.32+ 0.01 
15.47+ 0.01 
17.04+ 0.01 
17.87+ 0.01 
15.35+0.01 
14.94+ 0.01 
15.32+ 0.01 
15.25+ 0.01 
15.02+ 0.01 
14.81+0.01 
12.24+ 0.01 
13.62+ 0.01 
15.89+ 0.01 
15.77+ 0.01 
14.33+ 0.01 
18.42+ 0.01 
15.51+0.01 
16.03+ 0.01 
15.18+ 0.01 
15.25+0.01 
14.29+ 0.01 
16.44+ 0.01 
15.23+0.01 



14.48+ 0.01 
16.08+ 0.01 
14.70+ 0.01 
15.02+ 0.01 
12.94+ 0.01 
15.37+ 0.01 
14.73+ 0.01 
14.17+ 0.01 
15.08+ 0.01 
13.00+ 0.01 
15.98+ 0.01 
14.80+ 0.01 
12.97+ 0.01 
14.18+ 0.01 
14.66+ 0.01 
14.69+ 0.01 
13.29+ 0.01 
15.86+ 0.01 
12.86+ 0.01 
17.37+ 0.01 
17.02+ 0.01 
14.05+ 0.01 
14.13+ 0.01 

13.04+ 0.01 
14.49+ 0.01 
15.90+ 0.01 
14.42+ 0.01 
14.51+0.01 
14.23+ 0.01 
16.42+ 0.01 
14.85+ 0.01 
14.55+ 0.01 
12.52+ 0.01 
17.18+ 0.01 
16.91+0.01 
14.24+ 0.01 
13.69+ 0.01 
14.31+0.01 
15.87+ 0.01 
16.57+0.01 
14.26+ 0.01 
14.24+ 0.01 
14.50+ 0.01 
14.59+ 0.01 
14.27+ 0.01 
14.13+ 0.01 
12.61+ 0.01 
12.95+ 0.01 
15.09+ 0.01 
14.79+ 0.01 
13.57+ 0.01 
17.45+ 0.01 
12.36+ 0.01 
15.16+ 0.01 
13.04+ 0.01 
14.48+ 0.01 
13.60+ 0.01 
15.22+ 0.01 
14.08+ 0.01 



12.49+ 0.04 
13.58+ 0.04 
12.67+ 0.03 
13.42+ 0.02 
11.31+0.02 
13.69+ 0.03 
13.14+0.03 
12.82+ 0.02 
13.52+ 0.03 
11.49+ 0.03 
14.52+ 0.03 
13.23+ 0.03 
11.37+0.03 
12.73+0.03 
13.17+0.03 
13.19+ 0.07 
12.07+ 0.02 
14.33+ 0.03 
11.29+ 0.02 
15.91+0.08 
15.30+ 0.05 
12.09+ 0.06 
12.38+ 0.02 
15.32+ 0.04 
11.55+ 0.02 
13.04+ 0.02 
14.11+0.02 
12.75+ 0.02 
13.17+0.02 
12.80+ 0.02 
14.82+ 0.04 
13.41+0.03 
13.16+ 0.02 
10.91+0.02 
15.33+ 0.01 
15.12+ 0.05 
12.98+ 0.02 
12.37+ 0.02 
12.10+ 0.02 
14.12+0.03 
14.76+ 0.04 
12.58+ 0.02 
12.80+ 0.02 
13.01+0.02 
13.01+0.02 
12.86+ 0.02 
12.62+ 0.02 
10.96+ 0.03 
11.62+ 0.02 
12.84+ 0.03 
13.29+ 0.02 
11.71+0.03 
14.98+ 0.04 
0.01+ 0.01 
13.44+ 0.05 
10.94+ 0.03 
12.98+ 0.02 
12.18+ 0.02 
13.35+ 0.03 
12.31+0.02 



11.38+0.04 
12.43+ 0.04 
11.85+ 0.03 
12.84+ 0.03 
10.52+ 0.03 
13.11+0.03 
12.39+ 0.03 
12.11+0.03 
12.87+ 0.03 
10.76+ 0.03 
13.97+ 0.05 
12.52+ 0.03 
10.47+ 0.03 
12.01+0.03 
12.44+ 0.08 
12.51+0.04 
11.36+ 0.03 
13.77+ 0.03 
10.49+ 0.03 
14.70+ 0.07 
14.73+ 0.06 
11.28+ 0.07 
11.42+0.03 
14.84+ 0.08 
10.85+ 0.03 
12.39+ 0.03 
13.19+ 0.03 
12.11+ 0.03 
12.47+ 0.03 
12.08+ 0.04 
14.24+ 0.05 
12.75+ 0.03 
12.46+ 0.03 
10.07+ 0.03 
14.85+ 0.09 
14.52+ 0.08 
12.25+ 0.03 
11.58+ 0.03 
11.21+0.03 
13.61+0.04 
14.23+ 0.05 
11.91+0.03 
12.10+ 0.03 
12.35+ 0.03 
11.82+ 0.03 
12.14+ 0.03 
11.90+ 0.03 
10.14+ 0.03 
11.00+ 0.03 
12.30+ 0.04 
12.69+ 0.03 
10.85+ 0.03 
13.68+ 0.05 
0.01+0.01 
12.74+ 0.06 
10.05+ 0.03 
12.27+ 0.03 
11.44+ 0.03 
12.73+ 0.03 
11.65+ 0.03 



10.86+ 0.03 
11.79+ 0.02 
11.49+ 0.02 
12.55+ 0.02 
10.22+ 0.02 
12.80+ 0.03 
11.89+ 0.02 
11.91+0.02 
12.53+ 0.02 
10.56+ 0.02 
13.73+0.04 
12.28+ 0.02 
9.97+ 0.02 
11.82+ 0.02 
12.22+ 0.06 
12.29+ 0.03 
11.18+ 0.02 
13.50+ 0.03 
10.14+ 0.02 
13.94+ 0.04 
14.47+ 0.06 
10.86+ 0.05 
10.95+ 0.02 
14.58+ 0.08 
10.52+ 0.02 
12.21+ 0.02 
12.48+ 0.02 
11.81+0.02 
12.23+ 0.02 
11.73+0.02 
13.90+ 0.05 
12.47+ 0.02 
12.21+0.02 
9.70+ 0.02 
14.60+ 0.10 
14.15+0.05 
11.96+ 0.02 
11.16+ 0.02 
10.67+ 0.02 
13.15+0.03 
13.83+0.04 
11.39+ 0.02 
11.90+ 0.02 
12.11+0.02 
10.86+ 0.02 
11.81+0.02 
11.45+0.02 
9.65+ 0.02 
10.82+ 0.02 
12.01+0.03 
12.42+ 0.02 
10.38+ 0.02 
12.91+0.02 
0.01+0.01 
12.24+ 0.05 
9.48+ 0.02 
12.10+ 0.02 
11.05+ 0.02 
12.33+ 0.02 
11.30+ 0.02 



10.02+ 0.06 
10.93+ 0.06 
11.03+0.06 
12.20+ 0.06 
9.21+ 0.06 
12.36+ 0.06 
11.19+ 0.06 
11.73+0.06 
12.02+ 0.06 
10.33+ 0.06 
13.31+0.06 
12.05+ 0.06 
9.51+0.06 
11.65+0.06 
11.83+0.06 
12.07+ 0.06 
11.00+ 0.06 
13.03+ 0.06 
9.65+ 0.06 
12.67+ 0.06 
14.02+ 0.06 
10.52+ 0.06 
10.35+ 0.06 
13.95+ 0.06 
9.94+ 0.06 
11.93+ 0.06 
11.54+ 0.06 
11.25+0.06 
12.10+ 0.06 
11.08+ 0.06 
13.47+ 0.06 
12.12+ 0.06 
11.98+ 0.06 
9.05+ 0.06 
13.98+ 0.06 
13.48+ 0.06 
11.49+ 0.06 
10.46+ 0.06 
10.00+ 0.06 
12.57+ 0.06 
13.36+ 0.06 
10.57+ 0.06 
11.70+ 0.06 
11.86+ 0.06 
9.57+ 0.06 
11.33+ 0.06 
10.67+ 0.06 
8.38+ 0.06 
10.53+ 0.06 
11.40+ 0.06 
12.03+ 0.06 
9.75+ 0.06 
11.34+ 0.06 
8.60+ 0.06 
11.29+ 0.06 
8.53+ 0.06 
11.74+ 0.06 
10.36+ 0.06 
11.60+ 0.06 
10.65+ 0.06 



9.35+ 0.06 
10.36+ 0.06 
10.92+ 0.06 
12.07+ 0.06 
8.53+ 0.06 
12.21+ 0.06 
10.89+ 0.06 
11.65+ 0.06 
11.76+ 0.06 
10.07+ 0.06 
13.30+ 0.06 
11.90+ 0.06 
8.91+0.06 
11.62+ 0.06 
11.90+ 0.06 
12.05+ 0.06 
10.95+ 0.06 
13.03+ 0.06 
9.35+ 0.06 
11.97+ 0.06 
13.85+ 0.06 
10.36+ 0.06 
9.96+ 0.06 
13.78+ 0.06 
9.61+0.06 
11.75+0.06 
10.99+ 0.06 
10.91+0.06 
12.06+ 0.06 
10.80+ 0.06 
13.28+ 0.06 
12.17+ 0.06 
11.90+ 0.06 
8.67+ 0.06 
13.94+ 0.06 
13.24+ 0.06 
11.15+ 0.06 
9.98+ 0.06 
9.53+ 0.06 
12.04+ 0.06 
13.25+ 0.06 
10.14+ 0.06 
11.60+ 0.06 
11.71+0.06 
9.04+ 0.06 
10.88+ 0.06 
10.32+ 0.06 
7.70+ 0.06 
10.42+ 0.06 
11.05+ 0.06 
11.93+ 0.06 
9.37+ 0.06 
10.75+ 0.06 
8.28+ 0.06 
10.55+ 0.06 
8.26+ 0.06 
11.42+ 0.06 
10.05+ 0.06 
11.42+ 0.06 
10.29+ 0.06 



9.32+ 0.06 
9.96+ 0.06 
10.87+ 0.06 
12.05+ 0.07 
7.95+ 0.06 
12.17+0.07 
10.46+ 0.06 
11.63+ 0.06 
11.59+ 0.06 
10.25+ 0.06 
13.30+ 0.12 
11.81+0.07 
8.56+ 0.06 
11.46+ 0.06 
11.85+ 0.07 
11.97+ 0.07 
10.97+ 0.06 
12.90+ 0.09 
9.08+ 0.06 
11.36+ 0.06 
13.90+ 0.18 
10.32+ 0.06 
9.66+ 0.06 

9.24+ 0.06 
11.86+ 0.07 
10.66+ 0.06 
10.40+ 0.06 
11.90+ 0.07 
10.44+ 0.06 
13.30+ 0.12 
11.94+ 0.06 
11.86+ 0.06 
8.41+ 0.06 

13.02+ 0.10 
11.06+ 0.06 
9.55+ 0.06 
9.28+ 0.06 
11.60+ 0.07 
13.24+ 0.11 
9.78+ 0.06 
11.47+ 0.06 
11.67+ 0.06 
8.31+ 0.06 
10.45+ 0.06 
10.01+ 0.06 
7.21+0.06 
10.38+ 0.06 
10.66+ 0.06 
11.90+ 0.06 
8.99+ 0.06 
10.34+ 0.06 
7.95+ 0.06 
10.29+ 0.06 
7.78+ 0.06 
11.28+ 0.06 
9.63+ 0.06 
11.04+ 0.06 
10.06+ 0.06 



8.43+0.06 4.80+0.06 
9.03+ 0.06 
10.80+ 0.08 
11.93+0.17 
7.01+0.06 4.94+0.06 
12.02+ 0.22 
9.73+0.06 6.59+0.06 
11.55+0.13 
11.06+0.11 
10.22+ 0.07 

11.80+0.16 

7.70+0.06 5.06+0.06 

11.49+0.13 

11.80+0.17 

11.95+0.17 

10.95+ 0.09 

8.56+0.06 5.96+0.06 
10.62+ 0.08 7.82+ 0.06 

10.39+ 0.07 
9.49+0.06 6.81+0.06 



: 0.06 



8.34+0.06 5.21J 
11.82+0.15 

10.04+ 0.08 7.13+ 0.06 
9.77+0.06 7.01+0.06 
11.93+0.17 
9.94+0.08 7.47+0.06 
12.55+ 0.28 
11.84+0.16 
12.03+0.15 
8.06+0.06 4.74+0.06 

12.59+ 0.27 

10.18+ 0.06 7.74+ 0.06 
8.90+0.06 6.43+0.06 
8.80+0.06 6.06+0.06 
10.84+ 0.08 8.13+0.06 



9.18+ 0.06 
11.62+ 0.11 
11.68+ 0.11 
7.70+ 0.06 
9.66+ 0.07 
9.45+ 0.06 
6.38+ 0.06 
10.36+ 0.07 
9.90+ 0.06 
11.83+0.15 
8.45+ 0.06 
9.66+ 0.06 
7.42+ 0.06 
9.58+ 0.07 
7.33+ 0.06 
10.75+ 0.07 
8.89+ 0.06 
10.59+ 0.10 
9.50+ 0.07 



6.29+ 0.06 



4.83+ 0.06 
7.26+ 0.06 
6.95+ 0.06 
4.08+ 0.06 

7.45+ 0.06 

5.24+ 0.06 
5.80+ 0.06 
5.32+ 0.06 

4.81+0.06 
8.46+ 0.06 
6.33+ 0.06 

6.88+ 0.06 



Table 7. continued. 



RA 


DEC 


u' 


g' 


r' 


i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 





05 36 04.98 
05 36 05.08 
05 36 05.16 
05 36 06.59 
05 36 06.65 
05 36 06.66 
05 36 06.93 
05 36 08.29 
05 36 08.34 
05 36 08.57 
05 36 09.35 
05 36 09.49 
05 36 09.52 
05 36 10.19 
05 36 10.44 
05 36 11.12 
05 36 11.31 
05 36 11.46 
05 36 11.67 
05 36 12.61 
05 36 12.97 
05 36 12.97 
05 36 13.15 
05 36 13.45 
05 36 14.76 
05 36 15.07 
05 36 15.60 
05 36 15.84 
05 36 17.11 
05 36 17.23 
05 36 18.48 
05 36 18.88 
05 36 19.09 
05 36 19.38 
05 36 21.10 
05 36 21.16 
05 36 21.57 
05 36 21.84 
05 36 21.88 

100 05 36 21.96 

101 05 36 22.47 

102 05 36 23.26 

103 05 36 24.48 

104 05 36 24.54 

105 05 36 25.13 

106 05 36 25.28 

107 05 36 25.41 

108 05 36 25.55 

109 05 36 26.08 

110 05 36 26.71 

111 05 36 26.83 

112 05 36 27.01 

113 05 36 27.72 

1 14 05 36 27.89 

115 05 36 28.10 

116 05 36 29.06 

117 05 36 29.59 

118 05 36 30.10 

119 05 36 30.23 

120 05 36 30.50 

121 05 36 30.52 



-06 46 41.4 
■06 29 32.2 
■06 25 25.4 
■06 31 43.0 
-06 32 17.2 
■06 14 25.9 
■06 18 53.4 
■06 48 36.3 
-06 24 37.9 
■06 40 33.6 
06 17 10.8 
■06 18 36.3 
■06 24 33.7 
■06 18 54.8 
■06 20 01.5 
■06 18 14.1 
■06 16 56.0 
■06 22 22.1 
-06 24 58.4 
■06 23 39.6 
■06 23 33.0 
06 23 33.0 
■06 25 41.1 
■06 43 55.1 
06 13 16.9 
06 17 36.9 
■06 27 20.0 
■06 14 50.7 
-06 28 20.2 
-06 17 24.5 
-06 20 38.7 
-06 22 04.2 
-06 22 50.6 
■06 25 51.3 
06 17 17.3 
-06 26 56.9 
■06 22 52.4 
-06 26 02.0 
■06 23 29.9 
■06 41 42.0 
■06 23 44.8 
06 19 37.5 
■06 22 23.2 
■06 52 34.2 
■06 44 41.9 
■06 23 07.2 
06 24 31.2 
■06 51 28.3 
■06 26 15.5 
■06 26 29.0 
■06 24 57.5 
■06 21 07.6 
-06 23 12.3 
■06 25 36.0 
■06 44 32.6 
06 38 40.7 
06 38 50.4 
■06 23 10.2 
-06 42 46.1 
■06 23 56.6 
-06 42 03.2 



17.50±0.01 
17.36± 0.01 
18.68± 0.01 
20.70± 0.08 
19.88± 0.04 
18.02± 0.01 
19.44± 0.02 
19.19± 0.02 
21.23± 0.10 
22.10± 0.37 
19.50± 0.02 
18.47± 0.01 
21.12±0.09 
23.42± 0.67 
17.01±0.01 
22.74± 0.36 
21.69± 0.14 



21.15± 0.10 
21.79± 0.20 
21.79± 0.20 
20.28± 0.04 
21.69± 0.42 
17.84± 0.01 
16.45± 0.01 
21.06± 0.08 
19.23± 0.02 

20.44± 0.05 
17.95± 0.01 
20.71 ±0.07 
23.46± 0.76 
20.29± 0.04 
20.77± 0.06 
21.86± 0.17 

19.43± 0.03 

20.64± 0.08 
23.28± 0.87 
21.23± 0.10 
21.96± 0.20 
20.79± 0.09 
23.33± 0.88 
23.54± 0.82 
22.49± 0.30 
21.85± 0.29 
23.47± 0.96 
18.67± 0.01 
21.23± 0.10 
22.76± 0.37 
20.21± 0.04 
19.84± 0.03 
20.05± 0.05 
20.13±0.07 
21.39± 0.19 
18.72± 0.01 



15.13± 0.01 
15.67± 0.01 
16.21± 0.01 
18.30± 0.01 
17.78± 0.01 
16.06± 0.01 
16.99± 0.01 
17.28± 0.01 
19.33± 0.01 
21.34± 0.06 
16.85± 0.01 
15.93± 0.01 
20.39± 0.02 
20.52± 0.02 
14.82± 0.01 
21.29± 0.04 
20.38± 0.02 
21.25± 0.04 
20.76± 0.02 
19.33± 0.01 
18.74± 0.01 
18.74± 0.01 
17.74± 0.01 
22.43± 0.38 
16.71± 0.01 
14.80± 0.01 
18.62± 0.01 
17.55± 0.01 
23.08± 0.17 
18.10± 0.01 
16.36± 0.01 
18.43± 0.01 
21.59± 0.05 
19.51± 0.01 
18.44± 0.01 
20.02± 0.01 
24.57± 0.82 
18.04± 0.01 

18.68± 0.01 
22.61±0.19 
19.80± 0.01 
20.94± 0.03 
19.35± 0.01 
19.58± 0.01 
21.20± 0.03 
20.48± 0.02 
19.38± 0.01 
22.45± 0.14 
15.80± 0.01 
18.98± 0.01 
20.16± 0.02 
18.26± 0.01 
18.07± 0.01 
18.14± 0.01 
19.47± 0.01 
19.27± 0.01 
17.15± 0.01 



21.35± 0.12 20.81 ±0.02 
21.45± 0.05 



13.73±0.01 
14.41± 0.01 
14.86± 0.01 
16.92± 0.01 
16.16± 0.01 
14.65± 0.01 
15.58± 0.01 
15.77± 0.01 
17.83± 0.01 
19.90± 0.02 
15.34± 0.01 
14.51+0.01 
18.99± 0.01 
18.26± 0.01 
13.97± 0.01 
19.74± 0.01 
18.94± 0.01 
18.49± 0.01 
19.33± 0.01 
17.59± 0.01 
16.45±0.01 
16.45+0.01 
16.34± 0.01 
21.57± 0.16 
15.44± 0.01 
14.09± 0.01 
17.23±0.01 
16.09± 0.01 
20.94± 0.04 
16.63± 0.01 
15.03±0.01 
16.96± 0.01 
20.15±0.02 
17.99± 0.01 
17.00± 0.01 
18.66± 0.01 
22.00± 0.12 
16.88± 0.01 
22.30± 0.14 
17.27+0.01 
19.59± 0.02 
18.63± 0.01 
18.68± 0.01 
17.90± 0.01 
16.97± 0.01 
19.67± 0.01 
18.98± 0.01 
17.84± 0.01 
20.65± 0.04 
14.12± 0.01 
17.53±0.01 
18.68± 0.01 
16.72± 0.01 
16.70± 0.01 
16.48± 0.01 
18.35+0.01 
17.86± 0.01 
15.55+0.01 
20.17± 0.02 
19.56+0.01 
20.06± 0.02 



13.14± 0.01 
13.44± 0.01 
13.98± 0.01 
15.57± 0.01 
15.20+ 0.01 
15.88± 0.01 
16.27+ 0.01 
14.65± 0.01 
15.75+0.01 
17.61±0.01 
14.35±0.01 
13.75+0.01 
17.33+0.01 
17.05± 0.01 
13.35+0.01 
17.63± 0.01 
16.95± 0.01 
16.73+0.01 
17.4I± 0.01 
15.87+0.01 
14.92± 0.01 
14.92± 0.01 
15.18± 0.01 
20.39± 0.07 
14.53± 0.01 
14.89± 0.01 
15.86± 0.01 
15.04± 0.01 
18.86± 0.01 
14.89± 0.01 
14.21+0.01 
15.77± 0.01 
17.92± 0.01 
16.17± 0.01 
15.30± 0.01 
16.93± 0.01 
19.76± 0.02 
15.97± 0.01 
18.99± 0.01 
15.50± 0.01 
17.96± 0.01 
17.84± 0.01 
16.53±0.01 
16.19± 0.01 
15.44± 0.01 
17.60± 0.01 
16.90± 0.01 
16.13± 0.01 
18.09± 0.01 
15.04± 0.01 
15.78± 0.01 
17.52± 0.01 
14.86± 0.01 
15.26± 0.01 
15.29± 0.01 
16.90± 0.01 
16.21+0.01 
14.68± 0.01 
17.94± 0.01 
17.84± 0.01 
17.97± 0.01 



12.48± 0.01 
13.41± 0.01 
13.31±0.01 
14.78± 0.01 
14.04± 0.01 
13.29± 0.01 
13.02± 0.01 
13.71± 0.01 
14.50± 0.01 
16.18± 0.01 
13.58± 0.01 
13.11± 0.01 
16.27± 0.01 
16.18± 0.01 
13.00± 0.01 
16.40± 0.01 
15.75± 0.01 
15.34± 0.01 
16.31± 0.01 
14.74± 0.01 
13.83± 0.01 
13.83± 0.01 
14.52± 0.01 
19.68± 0.11 
13.91± 0.01 
12.66± 0.01 
15.08± 0.01 
14.38± 0.01 
17.55±0.01 
13.89± 0.01 
13.64± 0.01 
15.08± 0.01 
16.65± 0.01 
14.86± 0.01 
14.34± 0.01 
15.97± 0.01 
17.85± 0.02 
15.06± 0.01 
16.79± 0.01 
14.51± 0.01 
16.47± 0.01 
16.27± 0.01 
15.08± 0.01 
15.17± 0.01 
14.17± 0.01 
16.46± 0.01 
15.70± 0.01 
15.14± 0.01 
16.36± 0.01 
12.59± 0.01 
14.77± 0.01 
16.87± 0.01 
13.73± 0.01 
14.43± 0.01 
14.49± 0.01 
15.83± 0.01 
15.24± 0.01 
14.02± 0.01 
16.32± 0.01 
16.72± 0.01 
16.82± 0.01 



11.03± 0.02 
12.37± 0.02 
11.82± 0.02 
13.32± 0.03 
12.13± 0.02 
11.53± 0.04 
11.50± 0.02 
12.08± 0.02 
12.70± 0.02 
14.43± 0.03 
12.03± 0.02 
11.75±0.02 
14.64± 0.03 
14.30± 0.03 
11.66± 0.02 
14.64± 0.04 
13.99± 0.02 
12.69± 0.04 
14.75± 0.03 
12.74± 0.03 
11.48± 0.03 
11.48± 0.03 
13.11±0.02 
17.20± 0.22 
12.47±0.02 
11.19± 0.02 
13.65± 0.02 
13.01±0.02 
15.51±0.05 
12.22± 0.02 
12.20± 0.02 
0.01±0.01 
14.90± 0.03 
13.16± 0.02 
12.77±0.02 
14.61± 0.04 
14.45± 0.03 
12.27±0.02 
13.44± 0.03 
12.87± 0.03 
13.91±0.02 
13.21± 0.02 
12.75± 0.02 
13.50± 0.02 
11.30± 0.03 
14.73± 0.03 
13.98± 0.03 
13.54± 0.03 
14.22± 0.02 
11.04± 0.03 
13.16± 0.03 
15.55± 0.06 
11.90± 0.03 
12.93± 0.03 
12.83± 0.03 
14.27± 0.03 
13.79± 0.03 
12.17± 0.03 
13.42± 0.03 
15.07±0.04 
15.15± 0.04 



10.34± 0.03 
U.27±0.03 
11.09± 0.03 
12.69± 0.03 
10.66± 0.03 
10.72± 0.05 
10.81±0.03 
U.13± 0.03 
12.08± 0.03 
13.84± 0.04 
1 1.31± 0.03 
11.04± 0.03 
14.08+ 0.05 
13.29± 0.03 
11.07± 0.03 
14.06± 0.05 
13.41± 0.03 
11.24± 0.04 
14.04± 0.04 
11.80± 0.04 
10.47± 0.05 
10.47± 0.05 
12.47± 0.03 
16.25± 0.22 
11.74± 0.03 
10.42± 0.03 
13.00± 0.03 
12.29± 0.03 
14.69± 0.06 
11.60± 0.03 
11.43± 0.03 
0.01±0.01 
14.28± 0.05 
12.36± 0.03 
12.18± 0.03 
13.97± 0.05 
12.29± 0.03 
11.13+0.04 
11.58± 0.03 
12.22± 0.03 
12.46± 0.03 
12.57+ 0.03 
11.52± 0.03 
12.85± 0.03 
9.47+ 0.03 
14.15+0.05 
13.32± 0.03 
12.99+ 0.04 
13.49± 0.03 
10.21+0.03 
12.59± 0.03 
15.02± 0.09 
11.21+0.03 
12.31+0.03 
11.97± 0.03 
13.48± 0.03 
13.07± 0.03 
11.04± 0.03 
11.94± 0.03 
14.49± 0.05 
14.49+ 0.05 



10.12+ 0.02 
10.49± 0.02 
10.91±0.02 
12.47+ 0.02 
9.68± 0.01 
10.10± 0.03 
10.53± 0.02 
10.63± 0.02 
11.74+ 0.02 
13.53+0.03 
11.12± 0.02 
10.91+0.02 
13.74+ 0.03 
12.96± 0.02 
10.91±0.02 
13.79± 0.04 
13.1 1+ 0.03 
10.43+ 0.03 
13.83±0.04 
11.36± 0.03 
10.04± 0.04 
10.04± 0.04 
12.23+ 0.02 
15.87+ 0.23 
11.50± 0.02 
9.99± 0.02 
12.80± 0.04 
12.08± 0.02 
14.29± 0.05 
11.32± 0.02 
11.10± 0.02 
0.01±0.01 
13.95± 0.04 
11.80± 0.01 
11.94± 0.02 
13.52± 0.04 
10.97± 0.02 
10.26± 0.03 
10.45+ 0.02 
11.90± 0.02 
11.58± 0.02 
12.36± 0.02 
11.07± 0.02 
12.53± 0.02 
8.21±0.02 
13.95± 0.05 
13.02± 0.02 
12.69± 0.03 
13.00± 0.03 
10.00± 0.02 
12.28± 0.02 
14.56+ 0.07 
10.77+ 0.02 
12.04± 0.02 
11.68± 0.02 
12.96± 0.03 
12.86± 0.03 
10.32± 0.02 
11.26± 0.02 
14.18± 0.05 
14.20+ 0.05 



9.78± 0.06 
9.03± 0.06 
10.51+0.06 
12.14± 0.06 
8.40± 0.06 
8.75± 0.06 
10.23± 0.06 
9.29± 0.06 
11.14± 0.06 
13.03± 0.06 
10.91±0.06 
10.74± 0.06 
13.16± 0.06 
12.61±0.06 
10.77+ 0.06 
13.23± 0.06 
12.46± 0.06 
9.76± 0.06 
13.26± 0.06 
10.70± 0.06 
9.69± 0.06 
9.63± 0.06 
12.05± 0.06 
15.47± 0.09 
10.99± 0.06 
9.33± 0.06 
12.49± 0.06 
11.83± 0.06 
13.58± 0.06 
10.85± 0.06 
10.25+0.06 

13.53+0.06 
10.80+ 0.06 
11.53±0.06 
12.91 ±0.06 
9.22± 0.06 
9.00± 0.06 
9.02± 0.06 
11.46± 0.06 
10.57± 0.06 
12.23± 0.06 
10.54± 0.06 
12.00± 0.06 
6.55± 0.06 
13.54± 0.06 
12.62± 0.06 
12.35± 0.06 
12.45± 0.06 
9.87± 0.06 
11.90± 0.06 
14.42± 0.06 
10.25± 0.06 
1 1.77+ 0.06 
10.87± 0.06 
11.93±0.06 
12.53± 0.06 
9.30+ 0.06 
10.21 ±0.06 
13.56± 0.06 
13.89± 0.06 



9.71± 0.06 
8.58± 0.06 
10.57± 0.06 
11.93± 0.06 
7.98± 0.06 
8.27± 0.06 
10.14± 0.06 
8.64± 0.06 
10.90± 0.06 
12.86± 0.06 
10.67± 0.06 
10.61± 0.06 
12.84± 0.06 
12.69± 0.06 
10.73± 0.06 
13.21±0.06 
12.17± 0.06 
9.19± 0.06 
13.01±0.06 
10.29± 0.06 
9.61+0.06 
9.53± 0.06 
11.94± 0.06 
15.07± 0.07 
10.71±0.06 
9.06± 0.06 
12.46± 0.06 
11.82± 0.06 
13.28± 0.06 
10.66± 0.06 
9.90± 0.06 

13.24± 0.06 
10.43± 0.06 
11.36± 0.06 
12.55± 0.06 
8.56± 0.06 
8.51+0.06 
8.11+0.06 
11.11+0.06 
10.05± 0.06 
12.08± 0.06 
10.30± 0.06 
11.67+ 0.06 
5.84± 0.06 
13.32+ 0.06 
12.49± 0.06 
12.19+ 0.06 
12.23+ 0.06 
9.66± 0.06 
11.93+ 0.06 
14.32+ 0.06 
9.98± 0.06 
11.67+ 0.06 
10.59± 0.06 
11.46± 0.06 
12.43+ 0.06 
8.84± 0.06 
9.90± 0.06 
13.49± 0.06 
13.68± 0.06 



9.51±0.06 
8.12± 0.06 
10.35+ 0.06 
11.61+0.07 
7.62+ 0.06 
7.99± 0.06 
10.11±0.06 
7.95+ 0.06 
10.67+ 0.06 
12.86± 0.13 
10.79+ 0.06 
10.57± 0.06 
12.59± 0.08 
12.48+ 0.07 
10.62+ 0.06 
13.08+ 0.09 
11.90+ 0.06 
8.80+ 0.06 
12.83+ 0.08 
10.09+ 0.06 
9.40+ 0.06 
9.35+ 0.06 
11.94+0.06 



6.77+ 0.06 
5.34+ 0.06 

7.57+ 0.06 
4.73+ 0.06 
4.71+0.06 

4.09+ 0.06 
8.08+ 0.06 



9.02+ 0.06 
7.74+ 0.06 
10.49+ 0.07 
10.74+ 0.09 
7.05+ 0.06 
7.45+ 0.06 
10.14+ 0.06 
7.17+ 0.06 
10.22+ 0.07 

10.79+ 0.07 
10.54+ 0.07 
12.00+ 0.14 
12.29+ 0.18 
10.70+ 0.07 



11.38+ 0.10 8.42+0.06 
8.16+0.06 5.74+0.06 
11.81+0.12 7.39+ 0.06 
9.50+0.06 6.72+0.06 
9.54+0.10 

8.91+0.06 5.19+0.06 
11.95+0.14 



10.27+0.06 9.56+0.06 7.33+0.06 
8.82+0.06 7.84+0.06 5.03+0.06 
12.35+0.07 12.40+0.19 
11.54+0.06 10.68+0.07 6.72+0.06 
12.91+ 0.09 12.35+ 0.18 
10.37+0.06 9.79+0.06 6.46+0.06 
9.66+0.06 9.07+0.06 6.51+0.06 



12.97+ 0.08 
10.01+ 0.06 
11.47+ 0.06 
12.05+ 0.07 
7.98+ 0.06 
7.89+ 0.06 
7.25+ 0.06 
10.79+ 0.06 
9.75+ 0.06 
12.04+ 0.06 
10.13+ 0.06 
11.38+ 0.06 
5.16+ 0.06 

12.42+ 0.08 
12.17+0.07 
12.22+ 0.07 
9.66+ 0.06 
11.76+ 0.06 
14.13+ 0.15 
9.55+ 0.06 
11.51+0.06 
10.43+ 0.06 
11.16+ 0.06 
12.37+ 0.10 
8.49+ 0.06 
9.36+ 0.06 
13.20+ 0.09 



9.29+0.06 6.36+0.06 
11.30+0.09 
11.73+0.22 
7.33+ 0.06 
7.39+ 0.06 
6.29+ 0.06 
10.22+ 0.08 
9.28+ 0.06 
11.99+ 0.14 
9.81+0.06 
10.83+ 0.09 I 
4.28+ 0.06 



4.13+ 0.06 
5.32+ 0.06 
3.18+0.06 



8.15+0.06 
0.55+ 0.06 



12.50+ 0.21 
12.06+ 0.19 
12.28+ 0.18 
9.66+ 0.06 
11.92+ 0.26 



8.86+0.06 6.30+0.06 
10.95+0.13 6.73+0.06 
9.99+ 0.07 
10.73+0.11 

7.80+0.06 4.20+0.06 
8.63+0.06 5.49+0.06 
12.63+ 0.23 



Table 7. continued. 



RA 


DEC 


u' 


g' 


r' 


i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 





122 05 36 30.96 

123 05 36 31.84 

124 05 36 32.38 

125 05 36 32.42 

126 05 36 32.82 

127 05 36 32.89 

128 05 36 33.81 

129 05 36 35.23 

130 05 36 35.76 

131 05 36 36.93 

132 05 36 40.69 

133 05 36 40.69 

134 05 36 40.94 

135 05 36 41.35 

136 05 36 41.98 

137 05 36 43.77 ■ 

138 05 36 45.21 

139 05 36 45.79 

140 05 36 46.62 

141 05 36 50.14 

142 05 36 50.23 

143 05 36 54.41 

144 05 37 49.54 

145 05 37 51.72 

146 05 37 53.28 

147 05 37 54.48 

148 05 37 54.51 

149 05 37 55.15 

150 05 37 55.22 

151 05 37 55.65 

152 05 37 55.74 

153 05 37 55.99 

154 05 38 00.67 

155 05 38 04.84 

156 05 38 10.50 

157 05 38 13.45 

158 05 38 19.52 

159 05 38 21.22 

160 05 38 34.06 

161 05 38 40.22 

162 05 38 40.59 

163 05 3 8 41.48 

164 05 38 41.56 

165 05 38 43.22 

166 05 38 43.84 

167 05 38 44.95 

168 05 38 46.84 

169 05 38 47.17 

170 05 38 47.74 

171 05 38 47.93 

172 05 38 49.88 

173 05 38 50.44 

174 05 38 52.97 

175 05 38 53.33 

176 05 38 54.45 

177 05 38 54.93 ■ 

178 05 38 55.02 

179 05 38 57.04 

180 05 40 19.41 

181 05 40 21.84 

182 05 40 24.97 



-06 52 41.0 
-06 23 23.1 
■06 19 19.9 
06 40 43.0 
■06 39 54.9 
06 44 20.9 
06 19 27.0 
■06 50 12.2 
-06 42 49.9 
■06 33 24.2 
06 30 09.3 
■06 52 04.5 
-06 41 17.8 
06 34 00.4 
■06 20 45.4 
■06 15 28.6 
06 28 09.6 
■06 48 16.0 
-06 39 50.0 
■06 41 29.2 
-06 48 58.2 
■06 51 05.5 
■06 56 27.4 
■06 56 51.9 
■07 02 27.2 

06 57 31.1 
■06 56 45.5 
■06 57 40.7 
-06 57 35.8 
-06 57 18.1 
■06 58 37.9 
■06 52 33.7 
■07 01 14.3 
■07 02 21.6 
-06 57 07.1 
-07 06 43.3 
■06 55 29.7 

07 01 20.3 
07 04 36.8 
■06 56 53.3 
-07 02 23.8 
■07 01 52.6 
06 52 51.0 

06 58 08.9 
■06 58 22.3 
■06 58 14.7 
-07 05 08.9 
-07 02 40.4 
■07 06 14.9 

07 05 06.1 
■07 02 35.4 
07 00 43.0 
07 05 50.6 
-07 05 45.2 

07 04 46.7 
■07 07 10.9 
-06 56 18.6 
■06 52 59.3 
■08 14 16.4 

08 08 55.9 
■07 55 35.3 



22.87± 0.45 
16.79± 0.01 
20.66± 0.08 
18.83± 0.02 
22.94± 0.63 
21.78± 0.15 



17.57± 0.01 
17.87± 0.01 
19.30± 0.03 
22.66± 0.49 
19.83± 0.09 

20.29± 0.13 
19.53± 0.04 

23.01± 0.68 
20.54± 0.08 
20.41±0.07 

20.01± 0.04 
18.44± 0.02 
22.22± 0.32 
17.67± 0.01 
17.22± 0.02 
22.41± 0.37 
21.36± 0.15 
17.76± 0.02 
22.57± 0.44 
21.82±0.19 



22.56± 0.41 
23.02± 0.65 
23.46± 0.95 



21.05± 0.03 
14.87± 0.01 
19.01± 0.01 
16.09± 0.01 
21.63± 0.06 
19.30± 0.01 
20.90± 0.03 
21.03± 0.04 
16.64± 0.01 
15.58± 0.01 
16.91± 0.01 
19.77± 0.01 
17.45± 0.01 
20.91±0.03 
18.16± 0.01 
17.26± 0.01 
22.12±0.09 
20.48± 0.02 
17.75± 0.01 
17.92± 0.01 
22.24± 0.10 
17.75± 0.01 
16.88± 0.01 
19.66± 0.01 
15.57± 0.01 
15.71± 0.01 
20.27± 0.02 
18.93± 0.01 
15.87± 0.01 
19.74± 0.02 
19.55± 0.01 
20.73± 0.03 
23.15+0.23 
20.05± 0.02 



21.65± 0.06 
22.60±0.15 

23.12±0.64 20.72±0.02 
22.73±0.13 
22.39±0.15 

21.62±0.44 19.82±0.02 
22.65± 0.21 
22.84± 0.24 
22.57±0.18 
22.45±0.17 



23.09±0.31 



22.97+ 0.25 
16.67±0.23 17.82±0.14 



18.86± 0.05 



21.61±0.08 
21.32± 0.07 
21.66± 0.08 
18.22± 0.01 
18.53± 0.01 
20.86± 0.03 



19.59± 0.01 
13.16± 0.01 
17.60± 0.01 
14.72± 0.01 
18.87+0.01 
17.88± 0.01 
19.44± 0.01 
18.66± 0.01 
15.33±0.01 
14.31±0.01 
15.50± 0.01 
17.98± 0.01 
15.73±0.01 
19.27+0.01 
16.77+ 0.01 
15.85± 0.01 
20.42± 0.03 
19.03± 0.01 
15.64± 0.01 
16.50± 0.01 
20.53± 0.03 
16.08± 0.01 
15.27± 0.01 
18.22± 0.01 
14.08± 0.01 
13.08± 0.01 
18.62± 0.01 
17.27± 0.01 
15.34± 0.01 
17.70± 0.01 
18.12± 0.01 
19.19± 0.01 
20.67± 0.04 
17.86± 0.01 
21.04± 0.06 
21.52± 0.11 
19.52± 0.02 
20.91 ±0.05 
18.37+0.01 
20.08± 0.02 
19.80± 0.02 
18.19± 0.01 
19.69± 0.02 
19.67± 0.02 
19.63± 0.02 
19.86± 0.02 
21.16± 0.07 
21.60± 0.09 
20.30± 0.04 
22.09± 0.14 
20.02± 0.03 
17.09± 0.11 

19.00± 0.01 
18.90± 0.01 
19.84± 0.02 
16.89± 0.01 
16.92± 0.01 
18.40± 0.01 
18.59± 0.01 



17.66± 0.01 
14.54± 0.01 
15.94± 0.01 
14.84± 0.01 
17.1 1± 0.01 
16.07± 0.01 
17.28± 0.01 
16.86± 0.01 
14.73±0.01 
13.78± 0.01 
14.49± 0.01 
16.02± 0.01 
14.57± 0.01 
17.28± 0.01 
15.31+0.01 
14.48± 0.01 
18.77± 0.01 
17.03±0.01 
14.54± 0.01 
15.00± 0.01 
18.42± 0.01 
14.60± 0.01 
13.93±0.01 
16.73±0.01 
13.64± 0.01 
13.88± 0.01 
16.46± 0.01 
15.44± 0.01 
14.02± 0.01 
16.01±0.01 
16.14± 0.01 
17.76± 0.01 
18.06± 0.01 
16.32± 0.01 
18.51±0.01 
18.91+0.02 
17.44± 0.01 
19.19± 0.02 
16.75+0.01 
17.89± 0.01 
17.47+ 0.01 
16.24± 0.01 
17.61+0.01 
17.58± 0.01 
17.72+ 0.01 
17.86± 0.01 
18.82± 0.02 
19.35+0.02 
17.63± 0.01 
20.05± 0.04 
17.95+0.01 



17.16+ 0.01 
17.07± 0.01 
18.98+ 0.02 
15.78± 0.01 
16.04± 0.01 
16.57+ 0.01 
17.34+ 0.01 



16.52+ 0.01 
12.87+ 0.01 
15.00+ 0.01 
13.73+ 0.01 
15.70+ 0.01 
15.06+ 0.01 
16.07+ 0.01 
15.65+ 0.01 
13.88+ 0.01 
13.12+ 0.01 
13.83+ 0.01 
14.89+ 0.01 
13.90+ 0.01 
16.22+ 0.01 
14.48+ 0.01 
13.68+ 0.01 
17.85+ 0.02 
15.94+ 0.01 
13.75+ 0.01 
14.16+ 0.01 
17.34+ 0.01 
13.74+ 0.01 
13.12+ 0.01 
15.91+0.01 
13.12+ 0.01 
13.45+ 0.01 
15.27+ 0.01 
14.47+ 0.01 
13.28+ 0.01 
15.03+ 0.01 
15.04+ 0.01 
16.97+ 0.01 
16.44+ 0.01 
15.32+ 0.01 
16.70+ 0.01 
17.21+0.01 
16.07+ 0.01 
18.18+ 0.02 
15.63+ 0.01 
16.43+ 0.01 
16.00+ 0.01 
15.13+ 0.01 
15.82+ 0.01 
16.04+ 0.01 
16.22+ 0.01 
16.38+ 0.01 
16.82+ 0.01 
17.44+ 0.02 
15.96+ 0.01 
18.55+ 0.04 
16.30+ 0.01 
15.72+ 0.19 

15.91+0.01 
15.84+ 0.01 
17.62+ 0.02 
15.00+ 0.01 
15.32+ 0.01 
15.36+ 0.01 
16.08+ 0.01 



16.45+ 0.11 
14.94+ 0.04 
10.89+ 0.03 
13.37+ 0.03 
12.51+0.03 
13.02+ 0.03 
13.44+ 0.02 
14.30+ 0.03 
13.58+ 0.03 
11.77+ 0.03 
11.98+ 0.03 
12.34+0.03 
13.03+ 0.02 
11.08+ 0.03 
14.09+ 0.04 
13.03+ 0.03 
12.15+0.02 
16.56+ 0.11 
14.25+ 0.03 
12.01+ 0.02 
12.64+ 0.03 
15.61+0.05 
12.00+ 0.02 
11.45+ 0.02 
14.39+ 0.03 
11.37+ 0.02 
10.70+ 0.02 
13.38+ 0.03 
12.67+ 0.04 
11.19+ 0.02 
13.07+ 0.03 
13.36+ 0.03 
15.55+ 0.07 
14.07+ 0.03 
13.17+0.02 
13.49+ 0.03 
14.32+ 0.03 
13.88+ 0.03 
16.79+ 0.19 
13.41+0.03 
14.12+0.03 
13.52+ 0.03 
13.29+ 0.02 
12.05+ 0.03 
13.53+ 0.03 
13.32+0.02 
13.73+ 0.02 
13.12+0.03 
13.89+ 0.03 
13.26+ 0.02 
15.83+ 0.08 
13.04+ 0.02 
14.16+ 0.03 
16.49+ 0.14 
13.75+0.03 
13.61+0.03 
16.08+ 0.09 
13.49+ 0.02 
13.09+ 0.03 
13.07+ 0.02 
12.45+ 0.02 



15.50+0.10 
14.30+ 0.04 
10.20+ 0.03 
12.67+ 0.03 
11.81+0.03 
11.52+ 0.03 
12.84+ 0.03 
13.72+ 0.03 
12.44+ 0.03 
10.62+ 0.03 
11.28+ 0.03 
11.61+0.03 
12.17+0.03 
10.15+ 0.04 
13.53+ 0.04 
12.37+ 0.03 
11.50+ 0.03 
15.73+0.14 
13.66+ 0.04 
10.99+ 0.03 
12.02+ 0.03 
14.93+ 0.07 
11.10+ 0.02 
10.50+ 0.02 
13.83+ 0.04 
10.51+0.02 
9.92+ 0.02 
12.73+ 0.03 
11.96+ 0.04 
10.42+ 0.02 
12.08+ 0.02 
12.74+ 0.02 
14.90+ 0.09 
12.96+ 0.03 
12.15+0.02 
11.61+0.02 
12.62+ 0.03 
12.92+ 0.03 
15.66+ 0.16 
12.27+ 0.03 
13.09+ 0.03 
12.23+ 0.02 
12.61+ 0.03 
9.98+ 0.03 
12.02+ 0.03 
11.61+0.02 
12.28+ 0.02 
10.94+ 0.03 
12.04+ 0.02 
12.01+0.03 
14.21+ 0.05 
11.15+ 0.02 
13.21+ 0.03 
16.02+ 0.22 
12.64+ 0.03 
12.53+ 0.03 
14.69+ 0.06 
12.75+ 0.03 
11.39+ 0.02 
11.90+ 0.03 
11.37+ 0.02 



15.00+ 0.10 
13.85+ 0.05 
9.94+ 0.02 
12.40+ 0.02 
11.60+ 0.02 
10.68+ 0.02 
12.57+ 0.02 
13.41+0.03 
11.94+ 0.02 
9.66+ 0.02 
10.94+ 0.02 
11.40+ 0.02 
11.81+0.02 
9.52+ 0.03 
13.28+ 0.04 
12.10+ 0.02 
11.23+ 0.02 
15.31+0.13 
13.40+ 0.03 
10.49+ 0.02 
11.74+ 0.02 
14.70+ 0.08 
10.66+ 0.02 
10.05+ 0.02 
13.45+ 0.05 
9.99+ 0.02 
9.70+ 0.02 
12.45+ 0.03 
11.67+ 0.05 
10.19+ 0.02 
11.69+ 0.03 
12.48+ 0.03 
14.76+ 0.12 
12.32+ 0.03 
11.80+ 0.02 
10.77+ 0.02 
11.91+0.03 
12.41+0.03 
15.58+ 0.01 
11.77+ 0.03 
12.57+ 0.03 
11.73+0.02 
12.29+ 0.03 
8.62+ 0.02 
11.10+ 0.03 
10.65+ 0.02 
11.34+ 0.02 
9.91+0.02 
10.95+ 0.02 
11.45+ 0.02 
13.82+ 0.06 
10.27+ 0.02 
12.68+ 0.04 
15.33+ 0.01 
12.14+ 0.02 
12.04+ 0.02 
13.43+ 0.04 
12.33+ 0.02 
10.22+ 0.02 
11.39+ 0.02 
10.66+ 0.02 



14.10+ 0.06 
13.38+ 0.06 
9.22+ 0.06 
11.62+ 0.06 
11.57+ 0.06 
9.66+ 0.06 
12.21+ 0.06 
12.88+ 0.06 
11.31+0.06 
8.25+ 0.06 
10.51+0.06 
11.31+0.06 
11.35+0.06 
8.48+ 0.06 
12.83+ 0.06 
11.58+ 0.06 
10.96+ 0.06 
15.29+ 0.07 
12.94+ 0.06 
9.88+ 0.06 
11.49+ 0.06 
14.35+ 0.06 
10.26+ 0.06 
8.90+ 0.06 
13.35+0.06 
9.11+0.06 
9.62+ 0.06 
12.09+ 0.06 
11.34+ 0.06 
10.16+ 0.06 
11.31+0.06 
12.00+ 0.06 
14.40+ 0.06 
11.34+ 0.06 
11.50+ 0.06 
10.05+ 0.06 
11.32+ 0.06 
11.62+ 0.06 
15.29+ 0.06 
11.23+0.06 
11.83+0.06 
10.89+ 0.06 
11.97+ 0.06 
7.29+ 0.06 
10.01+0.06 
9.69+ 0.06 
10.22+ 0.06 
9.26+ 0.06 
10.38+ 0.06 
11.03+0.06 
13.20+ 0.06 
9.76+ 0.06 
12.24+ 0.06 
13.98+ 0.06 
11.80+ 0.06 
11.30+ 0.06 
11.43+0.06 
11.51+0.06 
8.49+ 0.06 
10.75+0.06 
9.84+ 0.06 



13.34+ 0.06 
13.11+0.06 
9.12+ 0.06 
11.34+ 0.06 
11.60+ 0.06 
9.12+ 0.06 
12.18+ 0.06 
12.81+0.06 
11.01+0.06 
7.77+ 0.06 
10.17+0.06 
11.21+0.06 
11.01+0.06 
7.85+ 0.06 
12.77+ 0.06 
11.26+ 0.06 
10.81+0.06 
15.10+ 0.06 
12.76+ 0.06 
9.64+ 0.06 
11.44+ 0.06 
14.32+ 0.06 
9.98+ 0.06 
8.53+ 0.06 
13.24+ 0.06 
8.58+ 0.06 
9.58+ 0.06 
11.90+ 0.06 
11.03+ 0.06 
9.85+ 0.06 
11.00+ 0.06 
12.14+0.06 
14.34+ 0.06 
10.83+ 0.06 
11.16+ 0.06 
9.55+ 0.06 
11.20+ 0.06 
11.18+ 0.06 
15.29+ 0.07 
11.11+0.06 
11.27+ 0.06 
10.63+ 0.06 
11.65+ 0.06 
6.63+ 0.06 
9.29+ 0.06 
9.11+0.06 
9.75+ 0.06 
9.17+ 0.06 
9.90+ 0.06 
10.69+ 0.06 
13.19+ 0.06 
9.54+ 0.06 
11.90+ 0.06 
12.87+ 0.06 
11.61+0.06 
10.85+ 0.06 
10.43+ 0.06 
11.03+ 0.06 
7.90+ 0.06 
10.23+ 0.06 
8.79+ 0.06 



12.44+ 0.08 
12.72+ 0.09 
8.90+ 0.06 
10.97+ 0.06 
11.53+ 0.06 
8.83+ 0.06 
12.07+ 0.07 
12.78+ 0.14 
10.46+ 0.06 
7.30+ 0.06 
9.91+ 0.06 
11.08+ 0.06 
10.59+ 0.06 
7.04+ 0.06 
12.59+ 0.07 
10.93+ 0.06 
10.67+ 0.06 



11.28+ 0.11 7.35+ 0.06 
12.02+0.14 
8.48+0.06 5.75+0.06 
10.24+ 0.07 7.63+ 0.06 
11.72+0.23 
7.96+0.06 4.60+0.06 
12.12+0.16 



9.80+ 0.06 
6.83+ 0.06 
9.38+ 0.07 
11.14+ 0.10 
9.94+ 0.07 
6.23+ 0.06 
12.76+ 0.25 

10.28+ 0.07 8.22+ 0.06 
10.81+0.12 



7.10+ 0.06 
4.83+ 0.06 
6.82+ 0.06 

1 

6.16+ 0.06 
2.29+ 0.06 



12.91+0.11 

9.28+0.06 8.84+0.06 5.81+0.06 
11.18+0.06 11.30+ 0.11 



9.83+ 0.06 
8.12+ 0.06 
13.16+ 0.09 
8.34+ 0.06 
9.38+ 0.06 
11.81+0.06 
10.88+ 0.06 
10.02+ 0.06 
10.59+ 0.06 
11.94+ 0.06 
14.36+ 0.16 
10.41+ 0.06 
10.98+ 0.06 
9.09+ 0.06 
11.10+ 0.06 
10.84+ 0.06 

10.96+ 0.06 
10.89+ 0.06 
10.16+ 0.06 
11.64+ 0.06 
6.28+ 0.06 
8.81+0.06 
8.58+ 0.06 
9.56+ 0.06 
8.90+ 0.06 
9.45+ 0.06 
10.66+ 0.06 
13.08+ 0.08 
9.34+ 0.06 
11.86+ 0.06 
12.14+0.06 
11.61+0.06 
10.47+ 0.06 
9.63+ 0.06 
11.03+ 0.06 
7.29+ 0.06 
9.96+ 0.06 
8.68+ 0.06 



9.48+0.06 6.81+0.07 
7.66+0.06 5.06+0.07 

7.52+0.06 4.72+0.06 
9.46+ 0.06 

10.39+ 0.07 
9.82+ 0.06 

9.69+0.06 6.50+0.06 
11.90+0.13 

9.79+0.06 7.53+0.06 
10.46+ 0.06 7.18+ 0.07 
8.28+0.06 5.11+0.07 
11.13+0.07 

10.21+0.06 7.15+0.06 



11.03+0.08 
10.24+ 0.06 
9.41+0.06 
11.79+ 0.11 
5.70+ 0.06 
7.88+ 0.06 
7.97+ 0.06 
9.06+ 0.06 
8.99+ 0.06 
8.79+ 0.06 
10.74+ 0.07 

9.19+ 0.06 
11.96+ 0.11 
11.01+0.07 
11.63+ 0.09 
9.91+0.06 
8.84+ 0.06 
10.08+ 0.06 
6.53+ 0.06 
9.27+ 0.06 
7.89+ 0.06 



7.26+ 0.06 
6.34+ 0.06 

2.82+ 0.06 
4.56+ 0.06 
5.33+ 0.06 
5.96+ 0.06 

6.04+ 0.06 



7.86+ 0.06 

7.70+ 0.06 
5.42+ 0.06 
7.67+ 0.06 
2.91+0.06 
6.82+ 0.06 
5.75+ 0.06 



Table 7. continued. 



RA 


DEC 


u' 


g' 


r' 


i' 


z' 


J 


H 


K, 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 





183 05 40 24.97 

184 05 40 24.97 

185 05 40 25.75 

186 05 40 27.14 

187 05 40 35.44 

188 05 40 37.36 

189 05 40 41.01 

190 05 40 42.66 

191 05 40 46.22 

192 05 40 46.40 

193 05 40 46.62 

194 05 40 46.84 

195 05 40 48.07 

196 05 40 57.49 

197 05 40 59.75 

198 05 40 59.92 

199 05 41 03.55 

200 05 41 04.09 

201 05 41 04.36 

202 05 41 05.03 

203 05 41 05.49 

204 05 41 07.00 

205 05 41 07.08 

206 05 41 14.03 

207 05 41 16.25 

208 05 41 20.12 

209 05 41 25.35 

210 05 41 26.37 

211 05 41 30.59 

212 05 41 33.38 

213 05 4141.66 

214 05 4143.74 

215 05 4149.23 

216 05 41 49.74 

217 05 41 51.84 

218 05 41 54.66 

219 05 41 55.96 

220 05 42 05.59 

221 05 42 07.25 

222 05 42 10.51 

223 05 42 11.04 

224 05 42 13.51 

225 05 42 14.60 

226 05 42 15.93 

227 05 42 18.11 

228 05 42 18.56 

229 05 42 19.05 

230 05 42 19.56 

231 05 42 21.36 

232 05 42 21.56 

233 05 42 23.24 

234 05 42 23.61 

235 05 42 23.94 

236 05 42 25.32 

237 05 42 25.44 

238 05 42 25.68 

239 05 42 25.79 

240 05 42 26.50 

241 05 42 26.96 

242 05 42 27.50 

243 05 42 27.59 



-08 07 33.2 
-07 55 35.3 
-08 11 16.8 
-08 07 36.5 
-07 56 36.5 
-08 04 03.0 
-08 02 18.6 
-07 46 03.0 
-08 05 24.3 
-08 04 36.1 
-08 07 12.8 
-08 04 54.6 
-08 05 58.7 
-07 48 08.8 
-08 06 03.2 
-07 48 16.1 
-07 57 46.3 
-07 43 38.6 
-07 46 40.6 
-07 45 34.2 
-07 47 07.5 
-07 47 15.9 
-07 46 22.5 
-08 07 57.4 
-07 43 51.4 
-07 55 24.0 
-08 05 54.7 
-07 58 17.8 
-08 04 48.2 
-07 59 56.3 
-08 00 18.5 
-07 58 22.3 
-07 57 12.3 
-08 00 32.3 
-08 06 56.6 
-07 59 12.4 
-07 58 36.6 
-08 01 05.6 
-08 05 24.4 
-08 07 35.1 
-08 01 05.4 
-08 10 01.5 
-07 58 57.9 
-08 09 37.8 
-08 08 10.9 
-07 59 23.0 
-07 59 12.2 
-08 05 07.6 
-08 06 47.9 
-08 08 29.8 
-07 58 28.9 
-08 09 10.3 
-08 09 45.9 
-08 10 18.0 
-08 09 55.4 
-07 58 22.0 
-08 08 50.1 
-07 58 50.9 
-08 09 17.3 
-08 11 03.8 
-08 09 52.6 



14.60±0.01 13.11± 0.01 
18.59±0.01 
18.64±0.01 
18.20±0.01 

15.55± 0.01 13.46±0.01 
19.82±0.01 



14.70± 0.01 
15.26± 0.01 
20.40± 0.01 
19.29± 0.01 
13.72± 0.01 

21.40± 0.01 



20.18+0.01 



18.54± 0.01 
20.35± 0.01 
17.42± 0.01 



13.02± 0.01 
13.45+0.01 
18.07± 0.01 
16.95± 0.01 
12.52± 0.01 
19.23±0.01 
18.97± 0.01 
20.02± 0.01 
20.08± 0.01 
18.81± 0.01 
18.79± 0.01 
19.07± 0.01 
17.81± 0.01 
17.74± 0.01 
18.32± 0.01 
15.52± 0.01 



13.27±0.01 
19.87±0.01 
19.45±0.01 
20.71±0.01 
19.89±0.01 

20.98±0.01 18.73±0.01 
19.91±0.01 
1 1.31± 0.01 
18.94±0.01 

19.83± 0.01 17.32±0.01 



18.80± 0.01 



20.59± 0.01 
20.29± 0.01 



19.70± 0.01 



16.06± 0.01 
20.19± 0.01 



19.97± 0.01 
17.44± 0.01 
17.31± 0.01 
21.35± 0.02 
19.36± 0.01 
19.79± 0.01 
18.46± 0.01 
17.95± 0.01 

17.91± 0.01 



17.07± 0.01 
20.83± 0.01 
18.75+0.01 
18.66± 0.01 
19.38± 0.01 
17.74± 0.01 
20.68± 0.01 
14.47+0.01 
18.58± 0.01 
19.77± 0.01 
18.77+0.01 
19.35±0.01 
15.00± 0.01 
19.65± 0.01 
17.67± 0.01 
15.30± 0.01 
15.38± 0.01 
17.36± 0.01 
17.46± 0.01 
17.56± 0.01 
16.40± 0.01 
16.33± 0.01 
19.95± 0.01 
16.17± 0.01 



12.70± 0.01 
17.34± 0.01 
16.88± 0.01 
16.39± 0.01 
18.97± 0.01 
12.38± 0.01 
17.73±0.01 

12.41± 0.01 
12.59± 0.01 
16.42± 0.01 
15.90± 0.01 
12.01+0.01 
17.08± 0.01 
16.73+0.01 
17.99± 0.01 
18.02± 0.01 
16.72+ 0.01 
17.16+ 0.01 



16.06+ 0.01 
16.50± 0.01 
14.19± 0.01 
18.71+0.01 
19.93± 0.01 
14.48± 0.01 
17.81+0.01 
17.66± 0.01 
18.69± 0.01 
18.98+ 0.01 
16.53+0.01 
17.72+ 0.01 
10.90+ 0.01 
16.85± 0.01 
15.87+ 0.01 
19.04+ 0.01 
15.77+ 0.01 
18.48+ 0.01 
16.67+ 0.01 
16.96+ 0.01 
17.37+ 0.01 
16.07+ 0.01 
17.98+ 0.01 
13.69+ 0.01 
16.86+ 0.01 
17.65+ 0.01 
17.01+0.01 
17.20+ 0.01 
14.22+ 0.01 
17.71+0.01 
16.20+ 0.01 
14.39+ 0.01 
14.48+ 0.01 
16.04+ 0.01 
16.05+ 0.01 
15.98+ 0.01 
15.31+0.01 
15.19+ 0.01 
17.63+ 0.01 
15.26+ 0.01 



12.29+ 0.01 
16.08+ 0.01 
15.81+0.01 
15.34+ 0.01 
17.35+ 0.01 
11.77+ 0.01 
16.35+ 0.01 
17.03+ 0.01 
12.02+ 0.01 
12.14+ 0.01 
15.13+ 0.01 
15.01+0.01 
11.70+ 0.01 
15.59+ 0.01 
15.61+0.01 
16.58+ 0.01 
16.97+ 0.01 
15.68+ 0.01 
16.28+ 0.01 
15.92+ 0.01 
15.44+ 0.01 
15.27+ 0.01 
15.42+ 0.01 
13.35+ 0.01 
17.43+ 0.01 
18.19+ 0.01 

16.77+ 0.01 
16.12+ 0.01 
17.21+0.01 
18.21+0.01 
14.94+ 0.01 
16.34+ 0.01 
11.38+ 0.01 
16.41+ 0.01 
14.78+ 0.01 
17.68+ 0.01 
14.97+ 0.01 
16.98+ 0.01 
16.29+ 0.01 
16.01+ 0.01 
16.32+ 0.01 
15.05+ 0.01 
16.69+ 0.01 
13.93+ 0.01 
15.90+ 0.01 
16.46+ 0.01 
15.93+ 0.01 
16.66+ 0.01 
13.76+ 0.01 
16.62+ 0.01 
15.36+ 0.01 
13.88+ 0.01 
13.99+ 0.01 
15.24+ 0.01 
15.18+ 0.01 
15.02+ 0.01 
14.28+ 0.01 
14.71+0.01 
16.66+ 0.01 
14.57+ 0.01 



10.57+ 0.02 
12.45+ 0.02 
13.31+0.02 
12.94+ 0.02 
14.25+ 0.02 
9.74+ 0.02 
13.50+ 0.02 
15.30+ 0.05 
10.16+ 0.02 
10.36+ 0.02 
11.93+ 0.03 
12.34+0.02 
9.91+ 0.02 
12.90+ 0.02 
13.21+0.02 
13.97+0.02 
15.14+ 0.05 
13.31+0.03 
14.63+ 0.04 
13.51+0.03 
12.65+ 0.02 
13.55+ 0.02 
13.46+ 0.02 
11.68+ 0.02 
15.25+ 0.05 
14.48+ 0.03 
10.60+ 0.03 
14.93+ 0.04 
12.79+ 0.03 
13.73+ 0.03 
16.15+0.09 
12.34+ 0.03 
13.72+ 0.03 
9.41+ 0.03 
13.83+ 0.03 
12.36+ 0.02 
15.17+0.04 
13.27+0.02 
14.39+ 0.03 
13.95+ 0.02 
14.27+ 0.03 
14.04+ 0.02 
12.76+ 0.02 
14.14+0.02 
12.05+ 0.03 
14.14+0.03 
14.51+0.03 
13.84+ 0.03 
13.84+ 0.03 
12.05+ 0.02 
14.68+ 0.03 
13.03+ 0.02 
12.16+ 0.02 
12.37+ 0.03 
13.07+ 0.03 
13.41+ 0.02 
12.78+ 0.02 
11.96+ 0.04 
13.34+ 0.02 
14.68+ 0.03 
12.83+ 0.02 



9.63+ 0.02 
11.37+0.02 
12.11+0.03 
12.02+ 0.02 
12.61+0.03 
8.73+ 0.02 
11.79+ 0.02 
14.78+ 0.08 
9.22+ 0.02 
9.39+ 0.02 
10.20+ 0.03 
11.10+ 0.02 
9.14+ 0.03 
11.16+ 0.02 
12.38+ 0.03 
12.62+ 0.03 
14.61+ 0.06 
12.14+ 0.03 
14.12+ 0.04 
12.62+ 0.03 
11.23+ 0.03 
13.01+0.03 
12.54+ 0.03 
10.69+ 0.02 
14.54+ 0.07 
12.68+ 0.03 
9.82+ 0.02 
14.13+ 0.04 
11.16+ 0.02 
12.04+ 0.02 
14.79+ 0.06 
11.44+ 0.03 
12.44+ 0.02 
8.54+ 0.03 
13.01+0.03 
11.06+ 0.02 
13.94+ 0.03 
12.41+ 0.03 
13.43+ 0.03 
13.19+ 0.03 
13.51+0.04 
13.03+ 0.03 
11.85+ 0.02 
13.08+ 0.02 
11.23+0.02 
13.41+0.03 
13.84+ 0.03 
12.82+ 0.02 
12.68+ 0.03 
11.28+ 0.02 
13.91+0.03 
11.95+ 0.02 
11.31+ 0.02 
11.53+0.03 
11.91+0.02 
12.62+ 0.02 
11.66+ 0.02 
10.73+ 0.04 
12.76+ 0.03 
13.95+ 0.03 
11.87+ 0.02 



8.92+ 0.02 
10.66+ 0.02 
11.52+ 0.03 
11.33+0.02 
11.89+ 0.03 
7.93+ 0.05 
10.85+ 0.02 
14.30+ 0.09 
8.59+ 0.02 
9.10+ 0.02 
9.33+ 0.02 
10.45+0.02 
8.75+ 0.02 
10.19+ 0.02 
11.98+ 0.02 
11.89+ 0.03 
14.12+ 0.09 
11.59+ 0.02 
13.78+ 0.06 
12.19+ 0.03 
10.26+ 0.02 
12.64+ 0.03 
12.08+ 0.03 
10.31+0.02 
14.07+ 0.08 
11.73+0.02 
9.29+ 0.02 
13.87+ 0.05 
10.10+ 0.02 
11.22+ 0.02 
14.11+0.07 
10.86+ 0.02 
12.00+ 0.02 
7.81+0.01 
12.62+ 0.03 
10.35+0.02 
13.42+ 0.03 
12.04+ 0.02 
12.84+ 0.03 
12.81+0.03 
13.24+ 0.03 
12.38+ 0.03 
11.40+ 0.02 
12.61+0.02 
11.03+0.02 
13.10+ 0.04 
13.52+ 0.05 
12.36+ 0.03 
12.26+ 0.03 
10.94+ 0.02 
13.57+ 0.04 
11.39+ 0.02 
11.02+ 0.02 
11.25+0.03 
11.30+ 0.02 
12.29+ 0.03 
11.06+ 0.02 
9.96+ 0.04 
12.53+ 0.02 
13.48+ 0.04 
11.27+ 0.02 



7.91+ 0.06 
9.84+ 0.06 
10.51+0.06 
10.58+ 0.06 
11.47+0.06 
6.72+ 0.06 

14.17+ 0.06 

9.21+ 0.06 
8.81+0.06 
9.76+ 0.06 
8.48+ 0.06 
9.07+ 0.06 
11.33+0.06 
10.76+ 0.06 
13.81+0.06 
10.91+0.06 
13.74+ 0.06 
11.82+ 0.06 
9.17+ 0.06 
12.36+ 0.06 
11.55+0.06 
10.04+ 0.06 
13.55+0.06 
10.72+ 0.06 
7.91+0.06 
13.64+ 0.06 
8.38+ 0.06 
10.18+ 0.06 
13.61+0.06 
10.17+ 0.06 
11.69+ 0.06 
6.70+ 0.06 
12.34+ 0.06 
9.56+ 0.06 
13.16+ 0.06 
11.69+ 0.06 
12.08+ 0.06 
12.55+ 0.06 
12.76+ 0.06 
11.27+0.06 
10.85+ 0.06 
12.17+ 0.06 
10.78+ 0.06 
13.02+ 0.06 
13.13+0.06 
11.72+ 0.06 
11.95+ 0.06 
10.61+0.06 
13.28+ 0.06 
10.76+ 0.06 
10.75+0.06 
11.09+ 0.06 
10.67+ 0.06 
12.17+ 0.06 
10.31+0.06 
8.72+ 0.06 
12.38+ 0.06 
13.12+ 0.06 
10.26+ 0.06 



7.56+ 0.06 
8.79+ 0.06 
10.08+ 0.06 
9.99+ 0.06 
11.28+ 0.06 
6.22+ 0.06 
9.47+ 0.06 
14.02+ 0.06 

8.87+ 0.06 
8.77+ 0.06 
8.99+ 0.06 
7.90+ 0.06 
8.81+0.06 
10.79+ 0.06 
10.32+ 0.06 
13.61+0.06 
10.49+ 0.06 
13.36+ 0.06 
11.79+ 0.06 
8.70+ 0.06 
12.18+ 0.06 
11.25+ 0.06 
9.63+ 0.06 
13.70+ 0.06 
10.10+ 0.06 
7.10+ 0.06 
13.62+ 0.06 
7.66+ 0.06 
9.76+ 0.06 
13.57+ 0.06 
9.52+ 0.06 
11.08+ 0.06 
6.31+0.06 
12.32+ 0.06 
9.06+ 0.06 
12.90+ 0.06 
11.45+ 0.06 
11.63+ 0.06 
12.56+ 0.06 
12.60+ 0.06 
10.70+ 0.06 
10.43+ 0.06 
12.01+ 0.06 
10.87+ 0.06 
12.59+ 0.06 
12.86+ 0.06 
11.47+ 0.06 
11.68+ 0.06 
10.66+ 0.06 
13.37+ 0.06 
10.32+ 0.06 
10.86+ 0.06 
10.89+ 0.06 
10.40+ 0.06 
12.13+0.06 
9.91+0.06 
8.21+0.06 
12.16+ 0.06 
12.81+0.06 
9.89+ 0.06 



6.79+ 0.06 
8.68+ 0.06 
9.66+ 0.06 
9.35+ 0.06 
10.97+ 0.06 
5.77+ 0.06 
9.15+0.06 
13.92+ 0.08 
6.57+ 0.06 
9.01+ 0.06 
8.51+0.06 
8.18+ 0.06 
7.55+ 0.06 
8.14+ 0.06 
10.25+ 0.06 
9.85+ 0.06 
13.74+ 0.08 
10.16+ 0.06 
13.51+0.07 
11.65+ 0.06 
8.38+ 0.06 
12.09+ 0.06 
10.90+ 0.06 
9.16+ 0.06 
13.65+ 0.08 
9.75+ 0.06 
6.33+ 0.06 
13.22+ 0.07 
7.27+ 0.06 
9.30+ 0.06 
12.49+ 0.06 
9.27+ 0.06 
11.08+ 0.06 
5.71+ 0.06 
12.05+ 0.06 
9.05+ 0.06 
12.76+ 0.07 
11.02+ 0.06 
11.20+ 0.06 
12.41+0.10 
11.89+ 0.06 
10.31+0.06 
10.18+ 0.06 
11.88+ 0.08 
10.79+ 0.06 
12.79+ 0.07 
12.91+0.07 
10.79+ 0.07 
11.77+0.07 
10.52+ 0.06 
13.17+ 0.07 
10.02+ 0.06 
10.65+ 0.06 
10.94+ 0.06 
10.02+ 0.06 
11.90+ 0.06 
9.60+ 0.06 
7.56+ 0.06 
12.05+ 0.08 
12.71+0.17 
9.40+ 0.06 



5.90+ 0.06 
7.89+ 0.06 
8.98+ 0.06 
8.80+ 0.06 
11.34+ 0.07 
4.85+ 0.06 
8.43+ 0.06 

6.21+0.06 
8.78+ 0.06 
8.51+0.06 
7.15+ 0.06 
7.04+ 0.06 
7.51+0.06 
9.14+ 0.06 
9.47+ 0.06 
13.69+ 0.22 
9.54+ 0.06 



3.11+0.06 
5.75+ 0.06 
6.36+ 0.06 
5.96+ 0.06 

0.88+ 0.06 
4.92+ 0.06 

3.31+0.06 
7.93+ 0.06 
5.33+ 0.06 
4.44+ 0.06 
3.78+ 0.06 
3.95+ 0.06 
6.21+ 0.06 
6.90+ 0.06 

6.87+ 0.06 



11.65+0.07 
7.91+0.06 4.97+0.06 
11.66+ 0.07 7.03+ 0.06 
10.20+ 0.06 7.45+ 0.06 
8.65+0.06 5.53+0.06 
13.43+0.16 
9.30+0.06 5.97+0.06 
5.23+0.06 1.41+0.06 



6.40+ 0.06 
8.78+ 0.06 
12.15+0.12 
8.46+ 0.06 
10.39+ 0.06 
5.07+ 0.06 
12.24+ 0.09 
8.42+ 0.06 
12.38+ 0.14 
10.77+ 0.07 
10.61+0.07 



2.93+ 0.06 
4.49+ 0.06 
7.08+ 0.06 
5.39+ 0.06 
8.58+ 0.06 
2.16+ 0.06 

5.47+ 0.06 

7.18+ 0.06 
8.64+ 0.06 



11.40+0.08 9.55+0.06 
9.69+0.06 6.68+0.06 
9.26+0.06 5.94+0.06 
11.66+0.15 
10.90+0.10 
12.83+ 0.20 

10.45+ 0.06 8.51+0.06 
11.59+0.09 
9.98+0.10 4.93+0.06 

9.55+0.08 6.81+0.06 
10.81+0.18 
11.03+0.21 
9.64+0.09 7.31+0.06 
11.99+0.11 
8.93+0.07 5.85+0.06 
6.77+0.06 3.02+0.06 

9.00+ 0.06 
8.83+0.07 5.53+0.06 
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Table 7. continued. 



RA 

ID (J2000) 



DEC 
(J2000) 



(mag) 



244 05 42 29.78 

245 05 42 30.62 

246 05 42 30.87 

247 05 42 31.00 

248 05 42 31.33 

249 05 42 31.55 

250 05 42 32.66 

251 05 42 32.77 

252 05 42 34.02 

253 05 42 34.31 

254 05 42 34.92 

255 05 42 36.41 

256 05 42 36.51 

257 05 42 40.06 

258 05 42 42.10 

259 05 42 44.12 

260 05 42 47.18 

261 05 42 47.44 

262 05 42 48.24 

263 05 42 51.65 

264 05 42 52.30 

265 05 42 59.13 

266 05 43 01.78 

267 05 43 08.49 



-08 07 26.4 
-07 59 54.0 
-08 10 45.7 
-08 06 38.1 
-08 02 35.3 
-08 08 22.8 
-08 10 07.9 
-08 07 04.8 
-08 09 59.7 
-08 02 12.1 
-08 07 50.5 
-08 10 17.8 
-08 11 51.5 
-08 05 07.7 
-08 15 15.3 
-08 06 26.4 
-08 05 57.0 
-08 04 05.4 
-08 05 57.1 
-08 07 41.2 
-08 08 54.9 
-08 09 23.6 
-08 04 50.6 
-08 11 32.3 



g 

(mag) 



l 



(mag) 



(mag) 



(mag) 



J 

(mag) 



H 

(mag) 



(mag) 



[3.6] 

(mag) 



[4.5] 
(mag) 



[5.8] 
(mag) 



[8.0] 
(mag) 



[24] 



20.02± 0.01 
18.70± 0.01 
20.93± 0.02 
19.19± 0.01 
19.80± 0.01 

21.32±0.02 
20.72± 0.01 
18.75± 0.01 
20.53± 0.01 



18.14± 0.01 
20.32± 0.01 
19.74± 0.01 
17.72± 0.01 
19.48± 0.01 
19.97± 0.01 
20.32± 0.01 
19.72± 0.01 

18.03± 0.01 
16.15± 0.01 
19.68± 0.01 



17.61± 0.01 
17.11± 0.01 
19.15± 0.01 
17.37± 0.01 
18.17± 0.01 
19.21+0.01 
19.23±0.01 
18.62± 0.01 
16.44± 0.01 
18.90± 0.01 
19.61± 0.01 

16.26± 0.01 
18.33± 0.01 
17.89± 0.01 
16.04± 0.01 
17.43±0.01 
17.93± 0.01 
18.30± 0.01 
18.17± 0.01 
19.18± 0.01 
16.48± 0.01 
14.53±0.01 
17.90± 0.01 



16.28± 0.01 
15.69± 0.01 
17.21+0.01 
15.91±0.01 
16.25+0.01 
17.09± 0.01 
17.22± 0.01 
16.34± 0.01 
15.21± 0.01 
16.97± 0.01 
17.48± 0.01 
18.71+0.01 
15.33±0.01 
16.51±0.01 
16.64± 0.01 
15.21+0.01 
16.12± 0.01 
16.36± 0.01 
16.58± 0.01 
17.32± 0.01 
17.36± 0.01 
15.57+ 0.01 
14.05± 0.01 
16.39± 0.01 



15.15± 0.01 
15.63± 0.01 
15.96± 0.01 
14.77± 0.01 
15.97± 0.01 
15.61± 0.01 
15.91± 0.01 
15.82± 0.01 
14.14± 0.01 
16.55± 0.01 
16.07± 0.01 
17. 11± 0.01 
14.50± 0.01 
15.59± 0.01 
15.52± 0.01 
14.14± 0.01 
15.23± 0.01 
15.49± 0.01 
15.73± 0.01 
16.27± 0.01 
16.17± 0.01 
14.71±0.01 
13.34± 0.01 
15.40± 0.01 



13.22± 0.02 
13.57± 0.02 
14.19± 0.03 
12.99± 0.02 
13.70± 0.02 
13.11± 0.03 
13.93± 0.02 
13.24± 0.02 
12.03± 0.02 
14.17±0.03 
13.92± 0.02 
14.73± 0.04 
12.89± 0.02 
13.87± 0.05 
13.49± 0.03 
12.71 ±0.02 
13.72± 0.03 
13.72± 0.02 
14.02± 0.02 
14.26± 0.02 
14.33± 0.02 
13.02± 0.02 
11.97± 0.02 
14.64± 0.03 



12.16±0.02 
12.83± 0.02 
13.35± 0.02 
12.03± 0.02 
13.00± 0.03 
12.04± 0.03 
13.00± 0.02 
12.38± 0.02 
10.97± 0.03 
13.53± 0.03 
12.98± 0.02 
13.86± 0.03 
12.00± 0.02 
13.12± 0.05 
12.31±0.02 
11.81± 0.02 
12.87± 0.03 
12.91± 0.02 
13.34± 0.03 
13.41± 0.02 
13.57± 0.02 
12.05± 0.02 
10.96± 0.03 
13.41±0.02 



1 1.77+ 0.03 
12.52± 0.03 
13.03± 0.04 
11.49± 0.02 
12.68± 0.03 
11.48± 0.03 
12.61±0.02 
11.97± 0.02 
10.58± 0.02 
13.14± 0.04 
12.58± 0.02 
13.38± 0.04 
U.72± 0.03 
12.85± 0.04 
11.54± 0.02 
11.17± 0.02 
12.42± 0.03 
12.55± 0.03 
13.01±0.04 
12.87± 0.03 
13.17± 0.03 
11.51+0.02 
10.43+ 0.02 
12.63+ 0.02 



11.48+ 0.06 
12.46± 0.06 
12.75+0.07 
10.76± 0.06 
12.55+ 0.06 
10.83± 0.06 
12.77+ 0.06 
11.52± 0.06 
10.52± 0.06 
12.42± 0.06 
12.10± 0.06 
13.32± 0.06 
11.58± 0.06 
12.61±0.06 
10.98+ 0.06 
9.95± 0.06 
12.09+ 0.06 
12.28± 0.06 
12.68± 0.06 

12.55+ 0.06 
10.87± 0.06 
9.75± 0.06 
11.46+ 0.06 



11.20+0.06 
12.42± 0.06 
12.22± 0.06 
10.14+0.06 
12.20± 0.06 
10.29+ 0.06 
12.20+ 0.06 
11.68+ 0.06 
10.23+ 0.06 
12.44+ 0.06 
12.04+ 0.06 
12.53+ 0.06 
11.32+ 0.06 
12.45+ 0.07 
10.28+ 0.06 
9.45+ 0.06 
11.85+ 0.06 
11.55+ 0.06 
12.64+ 0.06 
11.43+ 0.06 
12.30+ 0.06 
10.43+ 0.06 
9.60+ 0.06 
11.27+ 0.06 



11.35+0.08 

12.26+ 0.12 12.53+ 0.15 
12.09+0.08 ... 8.77+0.06 
10.07+0.06 9.69+0.09 6.87+0.06 
12.25+ 0.12 12.45+ 0.15 
9.87+0.06 8.81+0.07 5.10+0.06 
12.19+0.09 
11.46+0.08 

10.18+0.07 9.97+0.10 5.68+0.06 
11.68+0.09 11.19+0.07 8.57+0.06 
11.90+0.10 



11.39+0.07 
12.08+ 0.11 
10.24+ 0.06 
9.00+ 0.06 
11.73+ 0.09 
11.66+ 0.09 
12.43+ 0.14 
11.39+ 0.08 
11.90+ 0.10 
9.95+ 0.06 
9.42+ 0.06 
10.85+ 0.06 



9.32+ 0.06 
9.36+0.08 5.93+0.06 
8.54+0.06 5.11+0.06 
11.31+0.27 8.40+0.06 
10.37+ 0.13 7.23+0.06 

10.67+0.17 7.14+ 0.06 
11.29+ 0.26 8.48+ 0.06 
9.14+0.07 6.12+0.06 
9.08+ 0.07 5.25+ 0.06 
10.41+ 0.06 6.56+ 0.06 
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Table 10. The equivalent widths of emission lines on the optical spectra for YSOs in L1630N. 



RA 


DEC 


[O I] 


[O I] 


[O I] [N II] 


[Nil] 


He I 


[S II] 


[S II] 


Call 


Ca II 


Ca II 


ID (J2000) 


(J2000) 


(5577 A) 


(6300 A) 


(6363 A) (6548 A) 


(6583 A) 


(6678 A) 


(67 16 A) 


(6731 A) 


(8498 A) 


(8542 A) 


(8662 A) 


14 05 45 53.11 


-00 13 24.9 




-0.6± 0.01 






-0.5± 0.01 












20 05 45 56.31 


+00 07 08.6 




-1.3± 0.01 


















23 05 45 57.62 


+00 07 21.1 


-1.0± 0.02 


-5.1± 0.15 






-1.3± 0.02 












24 05 45 57.93 


+00 02 48.6 


-0.8± 0.01 


-3.2± 0.04 






-2.0± 0.02 






-3.6± 0.03 


-4.6± 0.04 


-4.6± 0.04 


25 05 46 00.18 


+00 03 07.0 




-0.4± 0.01 






-0.8± 0.01 












27 05 46 04.64 


+00 04 58.1 


-0.6± 0.01 


-1.5± 0.01 


-0.6± 0.01 




-0.7± 0.01 












32 05 46 10.31 


-00 00 06.7 


-0.9± 0.01 


-1.9± 0.02 


-0.8± 0.01 




-2.7± 0.02 






-2.0± 0.02 


-2.2± 0.02 


-1.6± 0.01 


33 05 46 11.34 


-00 07 55.1 


-42.0± 2.26 


-85.9± 6.18 


-27.7± 1.32 -2.1±0.10 


-7.8± 0.38 




-1.9± 0.08 


-4.2± 0.17 








36 05 46 12.99 


-00 08 14.8 


-2.8± 0.08 


-15. 8± 0.41 


-4.3±0.10 


-1.9± 0.04 






-1.5± 0.03 








42 05 46 18.60 


+00 07 08.0 
















-2.0± 0.05 


-2.5± 0.04 


-1.7± 0.02 


44 05 46 19.06 


+00 03 29.6 




-1.5± 0.01 






-0.8± 0.01 






-3.6± 0.03 


-4.5± 0.04 


-4.0± 0.03 


47 05 46 22.43 


-00 08 52.6 




-0.6± 0.01 


















51 05 46 25.89 


+00 09 32.0 


-205.4± 10.03 


-241.7± 20.40 


-148.6± 22.99 




-1.4± 0.03 












52 05 46 26.65 


+00 31 07.5 
















-0.7± 0.01 


-0.7± 0.01 


-0.5± 0.01 


55 05 46 28.36 


+00 12 27.0 




-10.8± 0.91 














-1.7± 0.03 


-\.1± 0.03 


56 05 46 28.87 


+00 13 30.7 
















-14.4± 0.29 


-20.8± 0.39 


-13. 8± 0.21 


58 05 46 29.06 


+00 11 45.7 


-21.9± 1.74 




















59 05 46 29.59 


+00 10 57.2 
















-0.7± 0.01 


-\A± 0.01 


-1.4± 0.01 


65 05 46 33.28 


+00 02 51.9 










-0.6± 0.01 






-5.6± 0.04 


-3.7± 0.03 


-3.7± 0.03 


69 05 46 36.10 


+00 06 26.8 




-17.0± 1.34 


















73 05 46 38.40 


+00 15 11.6 


-6.3± 0.22 


-19.5± 1.22 


















74 05 46 38.57 


+00 22 06.0 
















-0.7± 0.01 


-0.7± 0.01 


-0.7+ 0.01 


79 05 46 40.77 


+00 27 22.5 




-2.4± 0.02 






-2.0± 0.03 






-11.6± 0.11 


-9.6± 0.08 


-9.6± 0.10 


85 05 46 45.00 


+00 1 1 32.7 


-1.7± 0.03 


-5.6± 0.13 


-1.4±0.03 
















87 05 46 45.04 


+00 05 33.9 






-0.7±0.01 


-1.0± 0.01 














90 05 46 48.55 


+00 21 28.2 




-124.5± 7.12 


-36.0± 1.55 -4.9± 0.24 


-11.9± 0.55 




-11. 1± 0.52 


-23.0+ 1.04 








93 05 46 51.19 


+00 18 08.2 




-11.8± 0.22 


-2.7± 0.04 
















94 05 46 51.40 


+00 19 47.2 




-18.5± 2.17 




-9.3± 0.90 














95 05 46 51.48 


+00 19 21.3 




-0.7± 0.01 






-1.1±0.01 












96 05 46 51.85 


+00 19 38.6 










-0.8± 0.01 












104 05 47 04.48 


+00 15 47.2 


-16.2± 2.31 




















107 05 47 05.06 


+00 18 34.8 
















-0.7± 0.01 


-0.7± 0.01 


-0.7+0.01 


108 05 47 05.12 


+00 18 26.7 
















-0.7± 0.01 


-0.7± 0.01 


-0.7+0.01 


112 05 47 06.17 


+00 20 32.5 




-2.5± 0.08 


















117 05 47 08.62 


+00 19 23.9 


-5.6± 0.47 














-0.5± 0.01 


-0.7± 0.01 


-0.7± 0.01 


118 05 47 08.71 


+00 16 34.7 
















-2.5± 0.03 


-3.4± 0.05 


-3.4± 0.05 


123 05 47 12.92 


+00 22 06.5 
















-8.8± 0.11 


-10.1+0.15 


-6.6± 0.08 


129 05 47 19.90 


+00 16 13.1 




-2.9± 0.09 
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Table 11. The equivalent widths of emission lines on the optical spectra for YSOs in L1641. 



RA 


DEC 


in n 


rn n 


TA 11 
[V 


riM in 

|1N 11J 


IN 111 
[IN 11J 


He I 


fs III 

"J 


IQ Til 


Ca II 


Ca II 


Ca II 


ID (JzUUUJ 


/"Tt AAA\ 
(J2UUU) 


(5577 A) 


(63UU A) 


(6363 A) 


/tC/1Q \\ 

(6345 A) 


(6583 A) 


(6678 A) 


(6716 A) 


(6731 A) 


/O/IAO A \ 

(8498 A) 


/OCA'} \\ 

(8j42 A) 


(8662 A) 


c ac n on 
5 05 35 1 /.5U 


A/ t A OO 1 

—06 24 38.4 


















-0.6± 0.01 


-0.6± 0.01 


-0.6± ... 


tA ac ic n ir 
20 05 35 2/. 33 


At 1 A O 1 O 

-06 19 31.3 




-3.5± 0.12 




















to ne ic ti no 

28 03 35 33.93 


At 1 A Ot O 

-06 14 32.5 




— 1.2± 0.01 








A A i A A 1 

-0.9± 0.01 












O /I AC O C J 1 At 

34 05 35 41.02 


/"it 1 1 AC A 

-06 22 45.4 


-0.7± 0.01 


-1.6± 0.02 




















OA AC ,1 O n 

39 05 35 43.3 / 


At tt 1 A t 

—06 22 iy.6 




— 4.6± 0.05 


— 1.6± 0.01 






t A i A At 

— 2.4± 0.02 












Art AC O C /I /l 1 o 

40 05 35 44.15 


At tO 1 t" A 

—06 25 16.4 












-4.3± 0.06 












AC AC t C CA 1A 

45 05 35 50.19 


/"it CA /I A t 

-06 50 40.2 


tOO A i tO tt 

-283. 0± 28.22 


-56. 5± 6.12 






-12. 2± 1.46 














/It AC OC Ct OA 

46 05 35 5 /.30 


At A A tO 1 

—06 40 2s. 1 












— 1.0± 0.01 












A1 AC O C Ct 1 1 

4/ 05 35 5/. 31 


/"it 1 C 0"7 "7 

—06 15 51.1 












— 1.2± 0.01 






— 1.6± 0.01 


A O i A A 1 

-0.8± 0.01 


-0.7+ 0.01 


CC AC OC CA OA 

55 05 35 59.84 


At /It OA C 

-06 42 30.5 


— 1.1± 0.01 


— 1 1.4± 0.16 


O A ■ A A/1 

— 3.4± 0.04 






-4.2± 0.05 




t t . A Al 

— 2.2± 0.01 


O t i A AO 

-3.2± 0.03 


-4.6± 0.03 


O t i A AO 

-3.2± 0.03 


Ct AC 1/: A A 1 o 

56 05 36 00. Is 


At /It OO A 

—06 42 33.9 


















t A i A A 1 
— Z.0± 0.01 


-3.1± 0.01 


-3.1± 0.01 


Ct AC 1*; Al AA 

5/ 05 3d 01. 0y 


At tC AT 1 

06 25 0/. / 


A O i A A 1 

-0.8+ 0.01 


— 1.5± 0.01 




















CO AC 1£ Al 1 A 

58 05 36 01.10 


—06 15 31.4 


A A i A A1 
— U.4± 0.01 


— 0.7± 0.01 








-0.7± 0.01 






— 1.0± 0.01 


— 1.0± 0.01 


-0.5± 0.01 


1 1 ac o t At 1 1 

66 05 36 06.66 


/"it 1 A t C A 

-06 14 25.9 




-1.0± 0.01 














1 A i A At 

-1.9± 0.02 


A O i A A 1 

-0.8± 0.01 


t A i A AC 

-2.9± 0.05 


tO AC It AO 1A 

68 05 36 Uo.zy 


At /I O Ot O 

—06 4s 36.3 


1 A A C i 1 O /It 

-190. 5± 13.46 


1 t A i A AO 

— 12. 4± 0.08 


A A i A At 

—4.0+ 0.02 


— 0.6± 0.01 


-1.3± 0.01 


— 1.6± 0.01 


-5.1± 0.03 


A O . A A/1 

-9.3± 0.04 








80 05 36 12.61 


/"it tO OA t 

-06 23 39.6 




-1.1± 0.01 








— 1.2± 0.01 












O A AC O t 1 O A C 

84 05 36 13.45 


—06 43 55.1 




-7.5± 0.40 




1 O i A AO 

-1.8± 0.08 


— 5.1± 0.21 




A A i A tO 

— 4.4± 0.23 


-5.4± 0.26 








OC AC 1 /I tt 

85 05 36 14.76 


At 1 O 1 t A 

-06 13 16.9 




-1.3± 0.01 


-0.5± 0.01 






— 1.1± 0.01 












OO AC 1£ 1 C O A 

88 05 36 15.54 


At 1 A CA H 

-06 14 50. / 




A O i A A 1 

-0.8± 0.01 








-0.6± 0.01 












A/1 AC O t 1 A O O 

y4 05 36 19.38 


At t C C 1 O 

-06 25 51.3 


— 1.2± 0.03 


1 A O i A tt 

-10.3± 0.26 


t A i A A A 

—2A± 0.04 




-1.0± 0.01 


— 1.4± 0.02 


— 1 . 1 ± 0.02 


— 2.1± 0.04 








96 05 36 21.16 


-06 26 56.9 




-2.2± 0.05 








-1.1± 0.03 












1 A ,1 A C O t" t /I O 

104 05 36 24.54 


At" Ct O A t 

-06 52 34.2 


A A i A A 1 

-0.9± 0.01 


-1.2± 0.01 








-1.5± 0.01 












1AC A C O t t C 1 O 

105 05 36 25.13 


At A A A 1 Cl 

—06 44 41.9 




— 6.6± 0.06 


— 1.9± 0.01 








— 1.1± 0.01 


-3.1± 0.02 


1 t C i A At 

-12. 5± 0.0/ 


A C i A A/1 

-9.5± 0.04 


-7.6± 0.04 


in AC Of OA At" 

122 05 36 30.96 


At Ct A 1 A 

-06 52 41.0 


O O i A AO 

-3.8± 0.08 


A A A i A tt 

-40. 9± 0.72 


1 O t i AtC 

-13. 7± 0.25 


1 O i A A A 

-1.8± 0.04 


-9.5± 0.37 


-2.6± 0.07 


-16. 9± 0.55 


O A 1 i 1 tt 

-34. l+ l .22 


— 1 1.1± 0.28 


-5.3± 0.12 


O t ■ A AA 

-3.7± 0.09 


nr a e o t o t it 

125 05 36 32.42 


At A A A O A 

-06 40 43.0 




-1.1± 0.01 








A A i A A 1 

-0.9± 0.01 












1 tt AC It Ot OA 

127 05 36 32.89 


At ,1 A t A A 

-06 44 20.9 


— 1.3± 0.03 
















O t i A AA 

-3.7± 0.09 


O t i A At 

-3.2± 0.07 


-2.7± 0.04 


HA AC It 1C 1 1 

130 05 36 35. lb 


At (1 /in n 
—06 42 49.9 


— 1.2± 0.04 


-1.6± 0.03 




















111 A C O t" ,1 A A ,1 

134 05 36 40.94 


At A 1 1 T D 

-06 41 17.8 




-0.7± 0.01 




















1 /I A AC It ,1 1 tt 

140 05 36 46.62 


At OA CA A 

-06 39 50.0 












1 A i A At 

— 1.4± 0.02 












1 41 A C O t" C /I /I 1 

143 05 36 54.41 


-06 51 05.5 




-3.4± 0.17 




















144 05 37 49.54 


-06 56 27.4 


-0.6± 0.01 


-0.9± 0.01 




















145 05 37 51.72 


-06 56 51.9 


-0.5± 0.01 


-1.2± 0.01 


-0.5± 0.01 






-1.1± 0.01 












1 4n AC O t C /I y|Q 

147 05 37 54.48 


-06 57 31.1 




A O i A A 1 

-0.8± 0.01 




















1 Ct AC Ot CC T A 

152 05 3 / 55. /4 


At CO O T A 

—06 55 3 / .9 




— 1.2± 0.01 




















ICt AC OO 1 A C/\ 

156 05 38 10.50 


-06 57 07.1 




-1.3± 0.01 




















1 CA AC OO t1 tt 

15y 05 3fi li.ll 


At A1 tA O 

-0/ 01 20.3 












-1.5± 0.04 












1 t A AC TO "5/1 At 

160 05 38 34.06 


At A A Ot O 

-0/ 04 36.5 


O A i A tA 

-3.9± 0.20 






















1 tt AC OO A A CA 

162 05 38 40.59 


At At tO O 

-07 02 23.8 


-0.7± 0.01 


t t i A At 

-2.6± 0.02 


A O i A A 1 

-0.8± 0.01 






-2.3± 0.05 






A O i A A 1 

-0.8± 0.01 


A O i A A 1 

-0.8± 0.01 


A O i A A 1 

-0.8± 0.01 


1 tO AC O O A 1 /I O 

163 05 38 41.48 


At A1 Ct t 

— / 01 52.6 




















— 0.5± 0.01 


— 0.5± 0.01 


1 tC AC OO Al tt 

165 05 38 43.22 


At CO AO A 

—06 55 05.9 


















— 4.3± 0.10 


— 4.2± 0.05 


— 3.3± 0.06 


i// ACOO ,10 0,1 

166 05 38 43.84 


At CO tt O 

—06 55 22.3 


















A A i A A 1 
— 0.9± 0.01 


— 0.7± 0.01 


— 0.6± 0.01 


1 tt AC OO ,1/1 AC 

16/ 05 38 44.95 


At CO 1 A t 

—06 55 14. / 




-9.5± 0.57 














A O i A A 1 
— 0.5± 0.01 


— 1.3± 0.01 


— 1.3± 0.02 


I/O ACOO ,1 1 O ,1 

168 05 38 46.54 


At AC AO A 

— o / 05 08. y 












— 1.8± 0.07 






— 1 1.6± 0.30 


1 C A i A Ot 

— 15. 0± 0.3/ 


1 C A i A A A 

— 15. 0± 0.40 


1 "7 A AC OO Al 1 A 

1 /0 05 38 4/. /4 


At At" 1 A A 

— / 06 14. y 


t 1 O i 1 A A 

— 21. 8± 1.94 






















1 TO AC OO CA A A 

1 15 05 38 50.44 


At AA A 1 A 

-0/ 00 43.0 


-5.6± 0.26 






















1 TC AC OO CO OO 

1 /5 05 3o 53.33 


At AC /ICt 

-0/ 05 45.2 


— 1.8± 0.05 


— 6.0± 0.14 


-2.4± 0.05 


















i nn ac oo C/i ao 
1 / / 05 38 54.93 


At At 1 A A 

-0/0/ io.y 


1 C A i A OA 

-15. 4± 0.30 






















nn ac oo ct a,i 
1 /y 05 3ft 5 /.04 


At Ct CA O 

—06 52 5y.3 


A O i A A 1 

— 0.8± 0.01 


— 1.6± 0.01 


-0.7± 0.01 






t A i A A 1 

— 2.4± 0.01 












iot nc /in 1/1 A"7 
182 05 40 24. y / 


At CC OC O 

— / 55 35.3 


— 0.6± 0.01 


— 1.9± 0.01 


A A i A A 1 

-0.9± 0.01 










— 1.0± 0.01 


tC C i A tO 

-25. 5± 0.23 


A A t i A A O 

— 44. 6± 0.43 


— 26. 5± 0.17 


1 At AC /1A Ct A A 

iy6 05 40 5 /.4y 


At A O A O O 

— / 45 08.8 




t O i A OO 

- /.3± 0.33 
















O A i A AO 

— 3.0± 0.03 


O A i A AO 

— 3.0± 0.03 


tAA AC A 1 A/1 AA 

200 05 41 04. Oy 


At A O O O t 

— / 43 38.6 


— 1.6± 0.04 


t A i A AO 

-2.0± 0.03 














— 0.6± 0.01 


— 0.5± 0.01 


— 0.5± 0.01 


tAO AC A 1 AC /in 

203 05 41 05.49 


-07 47 07.5 


















t O i A AO 

-6.8± 0.08 


A A i A A A 

-4.0± 0.04 


-3.3± 0.04 


tA,1 AC A 1 At AA 

204 05 41 0/.00 


At An 1 C A 

-0/ 4/ 15. y 


A A i A A 1 

-0.9± 0.01 


t C i A At 

-2.5± 0.02 


-0.6± 0.01 






-3.5± 0.05 






A A i A A 1 

-0.9± 0.01 


1 A i A At 

-1.9± 0.02 


-0.5± 0.01 


tAC AC A 1 At AO 

205 05 41 U/.Oo 


At A t 1 1 C 

-0/ 46 22.5 


-0.5± 0.01 






















t1A AC/11 tt Ot 

210 05 41 26.3 / 


At CO 1 t O 

-0/ 5o 1 /.8 


1 tO O i It tA 

-123. 5± 12.69 






















tit AC A 1 O O O O 

212 05 41 33.3S 


At CA Ct O 

-0/ 5y 56.3 




-2.7± 0.10 




















t 1 O AC /II A 1 tt 

213 05 41 41.66 


AO A A 1 O C 

-08 00 18.5 


O t i A A A 

-8.6± 0.94 




-4.3± 0.13 




1 A i A A A 

-1.9± 0.04 














t 1 ,1 AC A 1 Al 1 A 

214 05 41 43. /4 


At CO tt O 

— / 55 22.3 


-4.5± 0.13 


t/t C i A tA 

-24. 5± 0.69 


-6.8± 0.13 






O A i A f\A 

-3.0± 0.04 


-3.4± 0.05 


A t ■ A At 

— 4.2± 0.06 


-6.3± 0.08 


— 7.1± 0.07 


C O > A A/1 

-5.8± 0.04 


t1C AC /II ^AtO 

215 05 41 49.23 


-07 57 12.3 


O t i A tt 

-3.2± 0.23 


-7.5± 0.61 




















t 1 A AC A 1 CC At 

219 05 41 55.96 


-07 58 36.6 




— 21. 5± 1.60 




















225 05 42 14.60 


-07 58 57 9 




-5.9± 0.09 


-? 6+ 03 






-0 6+0 01 




-0 6+0 01 








231 05 42 21.36 


-08 06 47.9 


















-0.6± 0.01 


-0.8±0.01 


-0.8± 0.01 


232 05 42 21.56 


-08 08 29.8 




-0.8± 0.01 




















233 05 42 23.24 


-07 58 28.9 




-31.9± 1.93 




















234 05 42 23.61 


-08 09 10.3 




-1.8± 0.02 








-1.0* 0.01 












239 05 42 25.79 


-08 08 50.1 


-1.2± 0.02 


-1.6± 0.02 








-0.7±0.01 












240 05 42 26.50 


-07 58 50.9 












-0.6± 0.01 












245 05 42 30.62 


-07 59 54.0 


-7.4± 0.07 


-1.6± 0.04 




















248 05 42 31.33 


-08 02 35.3 




-2.8± 0.05 




















253 05 42 34.31 


-08 02 12.1 




-10.2± 0.33 


-2.5± 0.06 






-1.5±0.02 













Table 16. Photometric magnitudes for transition disk object candidates. 



RA 


DEC 


u' 


g' 


r' 


i' 


z' 


J 


H 


Kj 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


ID (J2000) 


(J2000) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



05 42 56.39 
05 42 45.03 
05 42 30.62 
05 43 13.53 
05 42 39.33 
05 42 53.59 
05 43 04.56 

8 05 42 35.59 

9 05 42 49.78 

10 05 42 27.56 

11 05 42 47.40 

12 05 40 13.75 

13 05 42 29.13 

14 05 39 46.05 

15 05 42 04.41 

16 05 41 52.59 

17 05 38 35.19 

18 05 41 54.06 

19 05 40 06.25 

20 05 40 49.33 

21 05 41 04.62 

22 05 40 59.83 

23 05 37 53.26 

24 05 40 20.39 

25 05 39 18.39 

26 05 39 20.54 

27 05 38 33.84 

28 05 37 16.41 

29 05 38 17.44 

30 05 36 20.55 

31 05 37 56.03 

32 05 37 49.34 

33 05 34 59.02 

34 05 37 32.44 

35 05 37 47.46 

36 05 36 39.32 

37 05 36 58.98 

38 05 34 49.97 

39 05 35 37.32 

40 05 36 55.22 

41 05 34 57.45 

42 05 36 40.40 

43 05 36 47.51 

44 05 48 06.03 

45 05 47 21.50 

46 05 46 40.58 

47 05 46 42.48 



-08 37 45.9 
-08 33 36.2 
-08 32 55.2 
-08 31 00.5 
-08 26 28.2 
-08 20 22.7 
-08 16 39.1 
-08 15 01.9 
-08 12 10.2 
-08 05 26.0 
-08 04 05.3 
-08 02 59.4 
-07 58 29.5 
-07 53 00.6 
-07 51 49.8 
-07 50 25.0 
-07 50 19.5 
-07 49 53.2 
-07 47 44.3 
-07 46 32.7 
-07 45 40.3 
-07 43 14.3 
-07 33 44.7 
-07 25 53.6 
-07 20 23.4 
-07 17 31.1 
-07 17 02.8 
-07 1 1 46.3 
-07 09 39.4 
-07 05 31.6 
-07 01 49.9 
-06 51 37.1 
-06 42 17.6 
-06 39 04.9 
-06 36 29.7 
-06 30 10.9 
-06 29 04.7 
-06 28 12.0 
-06 23 26.3 
-06 20 25.7 
-06 19 33.1 
-06 13 33.3 
-06 08 20.2 
-00 15 16.8 
-00 08 59.6 
-00 08 10.4 
+00 23 01.3 



13.97±0.01 

17.48±0.01 
19.02± 0.01 

18.79±0.01 
20.26± 0.01 

19.90± 0.01 
22.46±0.12 
19.55±0.01 
22.10± 0.34 20.15±0.02 



16.12± 0.01 15.48±0.01 
17.64± 0.01 
19.21±0.04 17.76±0.01 



17.76± 0.01 
20.31±0.01 
12.92± 0.01 
20.88± 0.01 
15.59± 0.01 
16.89± 0.01 
18.92± 0.01 
16.98± 0.01 
17.80± 0.01 

17.97± 0.01 
20.65± 0.04 
17.75±0.01 
18.41+0.01 
20.48± 0.01 

12.85+0.01 
16.10± 0.01 
16.20+ 0.01 



17.44+0.01 15.60+0.01 



21.69+0.18 20.20+0.02 
19.97+0.06 17.82+0.01 
24.04+ 0.74 

17.75+0.01 15.79+0.01 
18.33+0.04 17.79+0.02 
22.79+ 0.54 20.25+ 0.02 
18.99+0.03 16.74+0.01 



21.12+ 0.10 
19.07+0.02 
19.69+ 0.08 
22.64+ 0.37 
20.68+ 0.06 
20.05+ 0.05 
17.96+ 0.01 
18.88+ 0.03 
19.41+ 0.03 
20.29+ 0.04 
17.77+0.01 
19.93+0.05 



18.79+ 0.01 
17.34+ 0.01 
17.71+0.01 
19.68+ 0.01 
18.68+ 0.01 
17.76+ 0.01 
15.80+ 0.01 
17.13+0.01 
17.58+ 0.01 
18.03+0.01 
16.11+0.01 
17.69+ 0.01 



18.81+0.01 
16.04+ 0.01 
21.12+ 0.07 

14.33+0.01 
17.08+ 0.01 
17.71+ 0.01 
15.35+0.01 

17.09+ 0.01 
15.96+ 0.01 
16.32+ 0.01 
17.32+ 0.01 
17.31+ 0.01 
16.33+0.01 
14.49+ 0.01 
15.74+ 0.01 
16.20+ 0.01 
16.64+ 0.01 
14.74+ 0.01 
16.30+ 0.01 



16.26 0.01 
18.06 0.01 
12.48 0.01 
18.70 0.01 
14.57 0.01 
15.72 0.01 
17.12 0.01 
15.72 0.01 
16.44 0.01 
17.82 0.01 
16.38 0.01 
19.12 0.02 
15.77 0.01 
16.56 0.01 

18.26 0.01 

17.38 0.01 

12.40 0.01 
14.55 0.01 
15.15 0.01 

14.39 0.01 
18.10 0.01 

17.03 0.01 

14.91 0.01 

19.41 0.03 
20.29 0.01 

13.51 0.01 
16.79 0.01 
15.77 0.01 
14.39 0.01 
21.15 0.10 

15.52 0.01 

14.94 0.01 
15.09 0.01 

15.95 0.01 
15.74 0.01 

14.92 0.01 
13.82 0.01 
14.91 0.01 

15.04 0.01 

15.27 0.01 
14.52 0.01 
15.12 0.01 



16.79+ 0.01 
12.52+ 0.01 
17.25+0.01 
14.05+ 0.01 
14.72+ 0.01 
15.88+ 0.01 
14.69+ 0.01 
15.29+ 0.01 
17.29+ 0.01 
15.51+0.01 
18.17+ 0.03 
15.43+0.01 
15.54+ 0.01 
17.01+0.01 
16.73+0.01 
13.27+ 0.01 
14.11+0.01 
14.45+ 0.01 
17.07+ 0.01 
13.53+0.01 
16.78+ 0.01 
15.99+ 0.01 
14.22+ 0.01 
18.23+0.04 

12.75+0.01 
16.04+ 0.02 
14.60+ 0.01 
13.72+ 0.01 
18.79+ 0.04 
14.58+ 0.01 
14.30+ 0.01 
14.41+0.01 
14.95+ 0.01 
14.85+ 0.01 
14.14+ 0.01 
13.36+ 0.01 
13.98+ 0.01 
14.38+ 0.01 
14.55+0.01 
13.48+ 0.01 
14.40+ 0.01 



22.74+0.21 20.73+0.02 19.23+0.01 17.62 0.01 16.66+0.01 



13.74+ 0.02 
13.26+ 0.03 
10.82+ 0.02 
14.22+ 0.03 
12.59+ 0.02 
12.80+ 0.02 
13.63+ 0.02 
13.01+0.02 
13.06+ 0.02 
14.62+ 0.03 
13.72+ 0.02 
16.15+0.12 
12.95+ 0.02 
13.80+ 0.03 
14.69+ 0.03 
14.75+ 0.04 
10.69+ 0.02 
12.23+0.03 
12.98+ 0.02 
14.00+ 0.02 
11.63+0.02 
14.76+ 0.04 
14.35+ 0.04 
12.67+ 0.02 
16.20+ 0.12 
15.65+ 0.08 
11.09+ 0.02 
14.65+ 0.03 
12.44+ 0.02 
12.16+ 0.02 
15.42+ 0.07 
12.86+ 0.02 
12.73+ 0.02 
12.97+ 0.02 
12.91+0.02 
13.34+ 0.03 
12.62+ 0.02 
12.08+ 0.03 
12.52+ 0.02 
13.00+ 0.03 
13.16+ 0.03 
12.20+ 0.02 
13.05+ 0.03 
17.18+ 0.21 
15.18+ 0.04 
16.88+ 0.01 
16.47+ 0.01 



12.87+ 0.02 
12.02+ 0.04 
10.13+0.02 
12.54+0.03 
11.73+ 0.02 
11.77+0.02 
12.49+ 0.03 
12.07+ 0.02 
11.93+ 0.02 
13.61+0.03 
12.91+0.02 
15.96+ 0.22 
12.14+0.02 
13.10+ 0.03 
13.88+ 0.03 
14.12+0.04 
9.97+ 0.02 
11.45+ 0.03 
12.23+ 0.03 
12.40+ 0.02 
10.67+ 0.03 
14.14+0.04 
13.80+ 0.04 
11.85+ 0.03 
15.13+0.11 
14.21+0.04 
10.36+ 0.02 
13.98+ 0.04 
11.26+ 0.02 
11.40+ 0.03 
13.76+ 0.04 
12.05+ 0.03 
11.94+ 0.03 
12.28+ 0.02 
11.84+ 0.03 
12.67+ 0.03 
11.88+ 0.03 
11.32+ 0.03 
11.88+ 0.03 
12.30+ 0.03 
12.40+ 0.03 
11.51+0.03 
12.36+ 0.03 
16.43+ 0.24 
14.54+ 0.04 
16.19+ 0.22 
15.19+ 0.09 



12.57+ 0.02 
11.40+ 0.02 
9.76+ 0.02 
11.77+ 0.02 
11.53+0.02 
11.35+ 0.02 
11.94+ 0.02 
11.69+ 0.02 
11.56+ 0.02 
13.14+0.04 
12.55+ 0.03 
15.27+ 0.22 
11.78+ 0.02 
12.83+ 0.04 
13.46+ 0.04 
13.77+ 0.05 
9.71+ 0.02 
11.08+ 0.02 
11.98+ 0.02 
11.72+ 0.02 
10.30+ 0.02 
13.61+ 0.06 
13.41+ 0.05 
11.59+ 0.03 
14.73+0.12 
13.49+ 0.05 
10.14+ 0.02 
13.63+ 0.05 
10.83+ 0.03 
11.16+ 0.02 
13.03+ 0.04 
11.77+0.03 
11.68+ 0.02 
12.07+ 0.03 
11.38+ 0.03 
12.46+ 0.03 
11.65+ 0.03 
11.14+0.02 
11.61+0.02 
12.08+ 0.03 
12.23+ 0.02 
11.28+ 0.02 
12.12+0.02 
15.43+ 0.18 
14.33+ 0.08 
14.95+ 0.15 
14.36+ 0.07 



12.41+0.06 
10.90+ 0.06 
9.20+ 0.06 
11.21+0.06 
11.39+ 0.06 
10.88+ 0.06 
11.69+ 0.06 
11.34+ 0.06 
11.02+ 0.06 
12.88+ 0.06 
12.28+ 0.06 
15.19+ 0.06 
11.23+ 0.06 
12.46+ 0.06 
12.98+ 0.06 
13.23+0.06 
9.58+ 0.06 
10.89+ 0.06 
11.74+ 0.06 
11.34+ 0.06 
10.07+ 0.06 
13.16+ 0.06 
12.99+ 0.06 
11.59+ 0.06 
14.33+ 0.06 
12.92+ 0.06 
9.94+ 0.06 
13.00+ 0.06 
10.43+ 0.06 
10.78+ 0.06 
12.47+ 0.06 
11.45+0.06 
11.38+ 0.06 
11.99+ 0.06 
10.98+ 0.06 
12.14+ 0.06 
11.32+ 0.06 
10.98+ 0.06 
11.33+ 0.06 
11.88+ 0.06 
11.89+ 0.06 
10.97+ 0.06 
11.74+ 0.06 
15.36+ 0.06 
13.84+ 0.06 
14.67+ 0.06 
13.56+ 0.06 



12.17+ 0.06 
10.96+ 0.06 
8.92+ 0.06 
10.87+ 0.06 
11.20+ 0.06 
10.39+ 0.06 
11.04+ 0.06 
11.31+0.06 
11.00+ 0.06 
12.59+ 0.06 
11.55+0.06 
15.04+ 0.06 
11.31+0.06 
12.44+ 0.06 
12.95+ 0.06 
12.80+ 0.06 
9.13+ 0.06 
10.50+ 0.06 
11.56+ 0.06 
11.13+0.06 
10.09+ 0.06 
12.85+ 0.06 
12.65+ 0.06 
11.31+0.06 
14.01+0.06 
12.65+ 0.06 
9.95+ 0.06 
12.59+ 0.06 
10.38+ 0.06 
10.44+ 0.06 
12.19+ 0.06 
11.43+0.06 
11.19+ 0.06 
11.68+ 0.06 
10.91+0.06 
11.84+ 0.06 
11.28+ 0.06 
10.82+ 0.06 
11.31+0.06 
11.67+ 0.06 
11.85+ 0.06 
10.94+ 0.06 
11.39+ 0.06 
15.05+ 0.06 
13.74+ 0.06 
14.48+ 0.06 
13.20+ 0.06 



12.27+ 0.06 
10.46+ 0.06 
8.70+ 0.06 
10.78+ 0.06 
10.78+ 0.06 
10.34+ 0.06 
10.96+ 0.06 
11.07+ 0.06 
10.81+0.06 
12.26+ 0.12 
11.66+ 0.09 
14.54+ 0.11 
11.23+ 0.06 
11.94+ 0.06 
12.82+ 0.06 
12.74+ 0.06 
9.09+ 0.06 
10.52+ 0.06 
11.48+ 0.06 
11.03+ 0.06 
9.87+ 0.06 
12.71+0.06 
12.50+ 0.06 
11.35+ 0.06 
13.62+ 0.09 
12.40+ 0.06 
9.79+ 0.06 
12.86+ 0.06 
10.05+ 0.06 
10.20+ 0.06 
12.05+ 0.06 
11.31+0.06 
11.13+ 0.06 
11.77+ 0.06 
10.70+ 0.06 
11.99+ 0.07 
11.13+ 0.06 
10.54+ 0.06 
11.23+ 0.06 
11.64+ 0.06 
11.75+0.06 
10.91+0.06 
11.50+ 0.06 
14.62+ 0.09 
13.85+ 0.08 
14.09+ 0.08 
13.11+0.07 



12.36+0.09 
10.23+ 0.06 
8.47+ 0.06 
10.82+ 0.06 
9.89+ 0.06 
9.52+ 0.06 
10.07+ 0.06 
10.66+ 0.08 
10.42+ 0.14 
11.90+ 0.10 
10.37+0.13 
13.43+ 0.12 
11.06+ 0.07 
11.45+ 0.06 
12.66+ 0.10 
12.64+ 0.09 
7.84+ 0.06 
10.57+ 0.06 
10.84+ 0.06 
10.78+ 0.06 
9.86+ 0.06 
11.92+ 0.08 
12.09+ 0.07 
10.93+ 0.07 
13.46+ 0.29 
11.98+ 0.10 
10.00+ 0.06 
12.18+ 0.10 
9.46+ 0.06 
9.36+ 0.06 
11.57+0.09 
10.75+ 0.07 
10.32+ 0.06 
11.59+ 0.13 
10.54+ 0.07 
11.33+ 0.17 
10.87+ 0.12 
9.52+ 0.06 
11.17+0.09 
10.61+ 0.07 
11.02+ 0.11 
10.49+ 0.07 
11.58+ 0.11 
13.29+ 0.09 
13.10+ 0.11 
11.69+ 0.07 
12.73+ 0.14 



8.85+ 0.06 
6.40+ 0.06 
3.89+ 0.06 
5.90+ 0.06 
6.38+ 0.06 
5.68+ 0.06 
6.87+ 0.06 
5.77+ 0.06 
5.19+ 0.06 
8.38+ 0.06 
7.23+ 0.06 
8.22+ 0.06 
8.49+ 0.06 
8.83+ 0.06 
8.58+ 0.06 
9.21+0.06 
4.05+ 0.06 
6.50+ 0.06 
5.96+ 0.06 
5.25+ 0.06 
6.18+ 0.06 
9.12+ 0.06 
9.18+ 0.06 
5.96+ 0.06 
6.91+0.06 
8.00+ 0.06 
7.40+ 0.06 
7.78+ 0.09 
4.35+ 0.06 
6.50+ 0.06 
8.02+ 0.12 
6.62+ 0.07 
7.31+0.06 
6.88+ 0.07 
6.29+ 0.06 
6.70+ 0.06 
6.89+ 0.06 
6.49+ 0.06 
5.89+ 0.06 
6.64+ 0.06 
6.94+ 0.06 
6.13+ 0.06 
6.99+ 0.06 
9.21+0.06 
9.39+ 0.06 
9.08+ 0.06 
5.92+ 0.06 



